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Electrical Exhibit. 


World’s Fair 


»¥. J. P. BARRETT, THE HEAD OF THE 
DEPARTMENT FOR THE WORLD’S FAIR, 
RETURNS, AFTER DOING MISSION- 
ARY WORK IN THE EAST. 


’rof. John P. Barrett, chief of the depart- 
it of electricity of the World’s Fair, has 
irned to Chicago from a tour of Eastern 
Ir. Barrett is city electrician and superin- 
lent of the city fire alarm telegraph. 
is latter distinction entitled him to a seat 
. convention of fire chiefs held in Spring- 
d, August 15. From Springfield Mr. Bar- 
t went to Boston, and after a thorough can- 
s of that city in the interest of the world’s 

, visited Lynn, Hartford, New Haven, 
w York, Philadelphia, Baltimore and a 
ve number of outlying towns where large 
inufactories are established. 
lhe result of what Mr. Barrett terms his 
ssionary work has been very satisfactory 
| has filled him with enthusiasm, says the 
icago News. 

‘If one-half of the exhibits come that 

e been promised, we cannot accommo- 
e them with our present space,” he said. 
Interest is awakening, and although it is 
rly I find almost every establishment of 
ctrical supplies or manufacturer of elec- 
cal machines anxious to know all the de- 
ls of the building and the arrangements 
it have been made for the disposition of 
ir exhibits. Some novel and startling 
elations will be made. Machines now 
ing patented, and which will revolutionize 
esent methods, and important improve- 
nts on present appliances, will be on ex- 
bition in 1893. 

An era in electrical science will be 
irked by the World’s Fair, andevery article 
which electricity is used and every piece 
machinery used in making it will be there 
ction and record. Principal among 
e articles in which I noticed marked im- 
yvement are standard batteries, dynamos 
ilternating current and constant current ; 

es, Wiresandinsulators,in which Chicago’s 

rground system has been closely copied; 
stats indicators, registering 
and voltmeters; street, 
lerground, mining and other railways ; 
and fixtures; appliances for 
ting flat-irons, soldering-irons, etc,; elec- 
separation of metals from ores or alloys; 
ling of metals and surgical apparatus. 
Especially was I pleased with the method 
eating flat-irons. To witness the demon- 
ition of a theory I have long held as'prac- 
il, I visited a tailor shop where the method 
in use. Not a particle of heat escaped 
) the room and the irons were taken from 
ippliance clean and hot. 
‘The patent commissioner in Washing- 
has volunteered to assist me in getting 
ilels of electrical inventions, and this de- 
irtment will be most complete, not alone in 
regard to the United States, but also to for- 
cig patents, as a move is on foot to bave an 
hibit of every model of this nature pat- 
ented in the world. This will bring to- 
gether a quaint collection, and, will illus- 
trate in the best possible manner the pro- 
stess of electricity and medical and mechan- 
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cal appliance of a power that we know but 
little of, even now. 

‘‘The electrical building is to be 700 by 
350 feet, exclusive of the power house, aud 
it is now known to be too small. The 
Americans alone would fill it, but as we are 
bound to have a full representation from all 
nations, they will have to be crowded a 
little closer together.” 

Mr. Barrett was asked if he would ac- 
cept the commission proposed for a tour of 
Europe in the interest of the electricity de- 
partment of the World’s Fair, in connection 
with which his name has been prominently 
mentioned. 

‘‘T knew nothing of that proposition un- 
til I returned,” he replied. ‘‘Of course, 
missionary work must be done, and if the 
directory think it best for me to goI shall 
not refuse, as [am deeply interested in the 
work and will do whatever is for the best 
interest of the Fair. Personally, I am busy 
and have a good deal to see to around the 
City Hall, but if ome on, will go.” 


The Special Trains to Montreal. 

A representative delegation of 105 ladies 
and gentlemen occupied the fine Electric 
Special train which left New York city 
at 9.20 o’clock Sunday 
morning, September 
6. The train con- 
sisted of four elegant 
Wagner drawing- 
room cars, one Wag- 
ner composite car, and 
a dining car drawn 
by one of the New 
York Central’s fast 
passenger engines. 

The day was moder- 
ately propitious, and 
the trip along the 
banks of the beautiful 
Hudson River was 
much enjoyed. The 
journey was pleas- 
antly uneventful until 
Manchester, Vt., was 
reached, when it was 
discovered that one 
side of the locomotive 
had broken down. 
The injury was care- 
fully inspected by all 
the passengers, and 
with the practical as- 
sistance of the scien- 
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tific gentlemen the 
engine driver was 


enabled to patch up 
his machine so that it 
would run pretty well 
on a down grade. 
This accident caused a delay of two hours 
and a half. 

At Rutland, Vt., the Boston special train 
of three drawing-room cars was hitched on 
to the New York train, and the journey was 
resumed. When St. Johns was reached the 
mellow strains of the bagpipes percolated 
through the train, straining the air: ‘‘ The 
Ramblers are Coming, Hurroo! Hurroo!” 
Presently two pipers in Highland costume 
walked through the cars followed by Presi- 
dent Huntley, Mr. Corriveau, Mr. Carroll 
and a large party which had come down to 
meet the Electric Special and escort it to 
Montreal. The convention city was reached 
shortly before midnight, and the cabmen of 
Montreal had their hands full transferring 
the travelers to the Windsor Hotel. 

Too much credit for the success of the 
trip cannot be given to Mr. Cyrus O. Baker, 
Jr., and Mr. A. C. Shaw, who made the ar- 
rangements for the New York and Boston 
trains, respectively. Mr. M. C. Roach,eastern 
passenger agent of the N. Y.C.& H.R. R.R., 
and Mr. W. R. Babcock, passenger agent of 
the Central Vermont Railroad, accompanied 
the party, and saw that their well-laid plans 
for the journey were brought to a success- 
ful issue. These gentlemen deserved and 
received the hearty thanks of the party for 
their efforts. 





THe MontTREAL CONVENTION BADGE, 


NOTES BY THE WAY. 


Did you notice how few kickers there were? 

T. Carpenter Smith didn’t enjoy the pil- 
low fight, and said so. 

Do you remember how you enjoyed those 
delicious meals in the dining car? Weren't 
they good? 

The stiff hats hanging in Car 2 seemed 
to attract that pillow wonderfully. There 
are only a few of them left. 

An enterprising kodak fiend got a snap 
shot at some of the travelers who lifted the 
locomotive with a crow-bar. 

Cyrus Baker’s smooth manners succeeded 
in getting all the sweet tempered men to 
buy the poorseats. ‘‘Give me a seat on the 
river side in Car 2,” was what those whu 
knew asked for. 

Senator Royce was unfortunate in pur- 
chasing a ticket that had been called in. 
Through the intervention of his friends the 
conductor was persuaded not to stop the 
train at Sing Sing and escort the Senator to 
the large hotel there. 

Who was the man that brought that pil 
low into Car No. 2? He deserved to have 
his hat smashed, and it probably was. 
The fun was fast and furious for a time and 

the man who didn’t 

a get a lick himself 

and one at some other 
fellow missed it. 





American Institute 
of Electrical 
Engineers. 
The  Fifty-ninth 
meeting of the Insti- 
tute, and the first of 
the present season, 
will be held at 12 
West Thirty-first 
street, on Tuesday 
evening, September 
22, at eight o’clock. 
A paper will be pre- 
sented by Prof. Harris 
J. Ryan, of Cornell 
University, ‘‘On the 
Relation of the Air 
Gap and the Shape 
of the Poles to the 
Performance of Dy- 
namo Electric Machin- 
ery.” Members who 
are especially inter- 
ested in the subject 
may secure advance copies upon applica- 
tion to the secretary. The council will meet 

in the secretary’s office at five P. M. 
The American Street Railway Associa- 
tion. 

It is announced that the rate of a fare and 
one-third has been allowed to delegates and 
all others, including members of their fam- 
ilies, in attendance at the tenth annual meet- 
ing of this association, which will be held 
in the city of Pittsburgh, Pa., October 21- 
23, 1891, by the following associations, 
namely: Boston Lines Passenger, Central 
Traffic, New York and New England Pas- 
senger, Southern Passenger and Trunk 
Line; also on the Chicago and Alton Rail- 
road from all points in the State of Illinois. 
Michigan is excepted from the Central 
Traffic Association. This covers nearly all 
the territory of the United States, with the 
exception of that controlled by the Western 
Passenger Association. 

A large atttendance at this convention is 
assured, 





THE FOURTEENTH ELECTRIC 
LIGHT CONVENTION. 


SUCCESSFUL MEETING AT MONT- 
REAL LAST WEEK. 
The Great International Electrical 


Exhibition—An Immense Attendance 
—Social Events—Hospitality of 


the Montrealers. 





BUFFALO, N. Y., SELECTED FOR THE NEXT 


MEETING PLACE—A FULL REPORT OF 
WHAT WAS SAID AND DONE. 

The account following will give those 
central station men who were too busy to 
get away, some idea of the most successful 
and most largely attended convention ever 
held by the National Electric Light Associa- 
tion. The proceedings were of the most in- 
teresting character, the exhibition was a 
success in every way, the social features 
were delightful, and Montreal will always 
be a pleasant recollection to the electrical 
visitors. 

A careful perusal of the following report 
will be of interest to every one, whether an 
attendant or a compulsory stay-at-home. 


First Session— Monday, September 7 

The National Electric Light Asscciation 
began its Fourteenth Convention at the 
Windsor Hotel, Montreal, September 7, 
1891. The president, Mr. Charles R. Hunt- 
ley, of Buffalo, N. Y., took the chair at 
three o’clock Pp. M. The large hall was well 
filled with ladies and gentlemen, and many 
distinguished Canadians were seated on the 
platform, including Sir Donald A. Smith, 
Sir William Dawson, Mayor McShane, 
Prof. H. T. Bovey, Erastus Wiman, Judge 
Armstrong and the vice-presidents of the 
Association, Mr. J. 1. Ayer and Mr. M. J. 
Francisco. 

President Huntley: It affords me great 
pleasure, in opening this, the fourteenth 
convention of the National Electric Light 
Association, to have the honor of presenting 
to you the chairman of the citizens’ execu- 
tive committee of the city of Montreal, 
Professor Bovey, of McGill University. 

Professor Bovey: It devolves upon me, as 
president of the citizens’ executive commit- 
tee, to offer you a very hearty welcome. It 
is no little pleasure to have this opportunity 
of meeting and making the acquaintance of 
so many of the foremost promoters of elec- 
trical science. We sincerely hope that this 
convention will be full both of instruction and 
enjoyment. We feel sure of the instruction, 
as that depends upon you; as to the enjoy. 
ment, we trust that the entertainment pro- 
vided in the programme will prove agree. 
able diversions. Gentlemen, I again wish 
you a hearty welcome. I have now the 
honor of calling upon His Worship, the 
Mayor of Montreal, the Honorable James 
McShane, who will address you. (Ap- 


plause. ) 
Mayor McShane: When my friend, Mr. 
Bovey, who just sat down, said that he 
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would introduce me to the audience, and 
that 1 would make an address, I think he 
made a misstatement. I am here as the 
Mayor of Montreal, and I have but a few 
words to say to you. Some few months 
ago Mr. Corriveau, a native of the city of 
Montreal, a French Canadian, called upon 
me one day at the City Hall and asked me, 
as Mayor of the city, if I would, in my own 
way, endeavor to give him some encourage- 
ment to ask your body to make Montreal 
your next place of meeting. At that time I 
gave him a letter, and I believe that Mr. 
Corriveau has nobly done his part. I know 
that there was opposition, and I think that 
St. Louis and other places in the United 
States had sought to take you there, but 
Montreal has succeeded in bringing you 
here, and now, inthe name of the citizens of 
Montreal, I offer you a hearty and sincere 
welcome. (Applause.) Iam sure that the 
citizens of Montreal will do what they can 
to make your stay while here as pleasant 
and agreeable as possible. Iam not going 
to speak of the great good that your Asso- 
ciation has done and will doin the future, 
because there are some gentlemen upon this 
platform—gentlemen who are a credit to 
any country from which they may come— 
who will speak to you upon that subject. 
But I can assure that if I understood all the 
facts, I might make an humble effort to say 
something to you upon the question, but I 
would sink into insignificance when you 
hear the gentlemen who are to come after 
me, and who will speak to you upon the 
great subject which you are here to con- 
sider. Therefore, I will just content myself 
by saying to you again that you are most 
welcome amongst us, and that the people of 
the city of Montreal will do all that they 
can to make your stay with us as agreeable 
as possible. (Applause.) 

Professor Bovey: I now call upon Sir 
Donald A. Smith to say a few words. 

Sir Donald A. Smith: Mr. President, 
oflicers and members of the National Elec- 
tric Light Association, ladies and gentlemen. 
You have already heard words of welcome 
from the president of the Citizens’ Associa- 
tion, and also from His Worship, the Mayor 
of Montreal, spoken in more appropriate 
terms than it would be possible for me to 
use. My own words are not required to 
give you a hearty welcome, but I do assure 
you, for my fellow citizens and for myself, 
that we ure delighted to bave you with us, 
and that it gives us the greatest satisfaction 
to find that you have honored us by coming 
here on tais occasion. I do assure you that 
we appreciate very highly having you 
amongst us. Nothing can be of more ben- 
efit, nothing can tend more to induce cor- 
diality amongst the peoples of one nation 
and another than such conventions, such 
comings together, such Communings as we 
are to have here on this occasion. We hear 
occa-iovally of such things as a union, and 
there may be different views as to whether 
it may be beneficial or otherwise. I have 
no doubt there are such in the United States, 
and also in this country. But, be that as it 
may, I am one of those who believe that a 
coming together, as on this occasion, of the 
peoples of different countries, and especially 
those who are neighbors, as we are, and 
have such constant and such great relations 
with each other in trade and in every respect, 
cannot bu! clear away many of those cob- 
webs and many of those ideas which we 
have had each of the other, and which were 
entirely erroneous. (Applause.) And lam 
sure that the welcome which you will have 
here from the people of Montreal will be as 
sincere, as earnest and as cordial, as it would 
be possible that any welcome could be. As 
we shall have the pleasure of meeting again 
this evening, I believe, amongst others, I 
may then be with you, and see the great 
advance that has been made in this science 
of electricity, to see how by the power of 
mao it can be controlled, and that although 
when left to itself it is capable of doing 
injury such as we cannot calculate, yet when 
under proper restrictions it is capable of 
almost turning the world upside down in 
every thing that is for the benefit of man- 
kind, even so should we in welcoming such 
gentlemen as you, Mr. President, and 
those who have come here, not only to 
interest, but to instruct us; and I will only 
again, befores tting down, say that you have 
a most cordial welcome from the citizens of 
Montreal, and that we only wish to know 
how we can make pleasant to you in the 
best way in our power your visit amongst 
us on this occasion. (Applause.) But be- 
fore sitting down I would say that we have 
had communications from His Excellency, 
the Governor General of the Dominion, 
Lord Stanley, which express very great re- 
gret at being unable to be here to join in do- 
ing honor to you to-day, on this occasion and 
this evening, but be has made a point of ar- 
ranging his engagements so that we shall 
hope for his presence at the banquet which 
our citizens will have the honor of tending 
to you on Thursday. (Applause.) 

Professor Bovey: I have now the great 
pleasure of calling on Sir William Dawson, 
the Principal of the McGill University. 
(Applause.) 


Sir William Dawson: Mr. President, 
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ladies and gentlemen of this Association: In 
tendering you a cordial welcome, not only 
from McGill University, but, I think, | may 
say, also, from all teaching bodies in the 
Dominion of Canada that are interested in the 
practical and applied sciences, I only rec- 
ognize what now all of our universities and 
colleges are bound to recognize—that in 
the presence of an Association like this we 
are in the presence of the representatives of 
a& great, growing and coming profession, 
and one which more than perhaps any other 
has served to bring to the notice of the 
world the great advantages that may arise 
from the prosecution of the physical sci- 
ences. Your science was prosecuted for a 
long time befure much was known of its 
practical applications, but in the present 
day, as you know, and in the last few years, 
this great subject of practical and applied 
electricity bas not only come to be some- 
thing wonderful in the growth which it has 
presented with regard to its own special de- 
velopments in telegraphy, in lighting, and 
in other matters of that kind, but also be- 
cause it has been, young though it is, lend- 
ing «a hand to older scientifie professions. 
We find now that the civil engineer, the 
mechanical engineer, the mining engineer, 
the metallurgist and the assayist, all of 
them, are under obligations to the electrical 
engineer, and it is now extending its hand— 
this young giant which has grown up 
amongst us—to all the older branches of our 
scientific professions, and it is making more 





President Huntley: For the first time 
in its history, the National Electric Light 
Association meets on other than its native 
soil. Yet even in so doing it but adds new 
evidence to the feeling in the breast of every 
electrician, that his art is foremost among 
the influences tending to promote human in- 
tercourse and break down the walls of 
separation. Coming, as do our members, 
from every state in the Union and the 
Dominion of Canada, and representative as 
they are of all the varied agencies and 
methods for the distribution of electric light 
and power, it affords me the greatest pleasure 
to acknowledge in their name the fraternal 
welcome with which we have all been 
received, and the lavish hospitality that 
makes us at home in this noble Dominion 
and in its magnificent city of Montreal. 
(Applause.) From the fact that the in- 
vitation was so cordial, and that thereception 
has been so warm, I can but infer that the 
Association enjoys here an intelligent ap- 
preciation of its work, its objects and its 
aims. Permit me to say, therefore, that the 
Association asks for itself, during the com- 
ing week, a kindly tolerance of its technical 
papers and discussions, hoping that the 
large exhibit of electrical apparatus of the 
letest and most perfected character may 
make amends for the somewhat abstruse 
nature of its proceedings. If the earnest 
and practical quality of our dealing with 
the great questions of electricity shall] in any 
wise stimulate electrical work in Canada and 
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although young in years, embraces in its 
membership men who have become famed 
in their works, min whose success in the 
great fields of science and invention have 
become the proud beritage of mankind, an 
association which has for its purpose the 
development of one of the grandest sciences 
known in this nineteenth century, a science 
which in its development and initsapplication 
is for our good, ministering to the wants of 
humanity and also ministering to the wants 
of nations. But while I congratulate the 
citizeps of Montreal in having so royal a 
guest, I may also congratulate you who 
come from the United States in having a 
host so royal as is the city of Montreal. Let 
me say to you, as visitors of my own nation- 
ality, you will realize that it is a city justly 
famed, a city where mercantile and manu- 
facturing industries tell the story of pros- 
perity; a city made beautiful and interesting 
by historic spots, by noble monuments, by 
stately edifices, where churches of every de- 
nomination point toward heaven their spires 
of faith, and where institutions of learning, 
like the McGill College, rise like exhalations 
and shed their rays of light through this 
Dominion to other nations and to the world. 
You will also find it a city whose citizens 
always have a hand of welcome, a word of 
greeting and a heart of friendship, for the 
representatives and for the people of the 
United States. And soI say that this is an 
hour for mutual congratulations and felici- 
tation, and as I join in them and inone 
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than ever before the subject of the physical 
sciences one which is attracting the attention 
of the community, and young men are en- 
deavoring more and more to qualify them- 
selves to enter professions of this kind. 
That gives us in our university a good rea- 
son, and gives all universities everywhere a 
good reason for recognizing such an Associ- 
ation as this by offering it a cordial welcome, 
—and which we in McGill University are 
entitled to do, the more especially on this 
occasion, because you honor our academical 
town with your presence. That we consider 
to be a great honor, and not only so, but 
you come at a time when we in McGill Uni- 
versity are expecting, at the next session, 
through the liberality of one of our great 
benefactors here in Montreal, to be able to 
establish for the first time in a thorough 
and efficient manner, a course of electrical 
engineering (applause), and in which we 
hope to have many of our young Canadians 
emulate the skill and success which you 
gentlemen snd others on the other side of 
the line hsve so eminently shown in this 
great and rising profession. And so, on 
behalf of McGill University, and I may say 
in behalf of all educational interests in Can- 
ada, I have the greatest pleasure in offering 
you a kindly welcome, and in saying that 
we shall do all that we possibly can to make 
your stay here as pleasant and as profitable 
as possible. (Applause.) 

Alderman Clendinoning, Mr. Justice Wur- 
tele, Ex-Mayor Beaugrand, Alderman Cun- 
ningham and Mr. Richard White, also spoke 
briefly extending a hearty welcome to the 
visitors, 


lead to the electrical utilization of its great 
water powers and coal beds in light, loco- 
motion, power and heating, we trust it will 
be accepted as at least some slight acknowl- 
edgment of the manner in which we have 
been so generously greeted. (Applause.) 

I have the honor of calling upon United 
States Consul Genera] Knapp to say a few 
words to us in behalf of the United States. 

Mr. Knapp: It affords me great pleasure 
to be present and participate in the exer- 
cises of this afternoon, and I am sure that 
you need no words from me, after those 
which have been uttered by the several 
gentlemen who reside in the city of Montreal, 
to assure you of a most hearty welcome, and 
I am certain that I can speak for the mem- 
bers of the Electric Light Association, in 
saying that should it ever be the lot of cit- 
izens of Montreal to visit their cities, that 
they will give you a loyal and elegant greet- 
ing. But I assume that it is with the gen- 
tlemen who have spoken from the city of 
Montreal, as it is with me, one of the best 
thoughts connected with your coming here, 
that you have come in a most gallant way, 
that you have brought with you those we 
all like to see—the ladies—and so I will say, 
for the city of Montreal and her citizens, 
that we bid also a loyal and royal welcome 
to the ladies who come with this National 
Electric Light Association. . The associations 
of this hour are suggestive of twofold con- 
gratulation first, congratulation to the city 
of Montreal, that she bas the privilege of 
having so royal a guest and one so worthy 
of her hospitality as this National Electric 
Light Association, an Association which, 


sense bid you welcome, in another sense, if 
I may be permitted, I will express to the 
citizens of Montreal your gratitude for 
this royal greeting, and I beg to express the 
hope that as your stay will be pleasant, so 
your convention will be one of profit to you 
as individuals and of advantage to the great 
science you represent, and through it all we 
shall realize better than ever before that we 
are al] citizens of two countries which are 
and will continue to be royal friends. (Ap- 
plause.) 

The President: I have now the honor of 
introducing Judge Armstrong, of Camden, 
N. J. 


JUDGE ARMSTRONG’S RESPONSE. 

Judge Armstrong: As I have listened to 
these: cordial words that came to us I real- 
ized again, and more fully, I think, than 
ever before, what electricity does. It bas 
been called the great annihilator of space— 
that thing that reaches its destination as 
soon as it starts. It is evidenced here to-day 
that it can annibilate State lines; that with 
it no peoples are known—only one people; 
and no communities are known—only one 
great family. We,therefore,appreciate most 
heartily the welcome you have given. You 
have asked why we should leave the cities 
of the States, where we peculiarly belong, 
it is claimed, and come here. Do you know 
who your representatives were that you sent 
down to invite us to come? If you do 
kuow them as we have learned to know 
them you will know that we could not help 
coming (applause). They promised us well, 
but we have already received much more 
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n they ventured to promise. Had they 
told us what you have told us here to-day, 
e would have begun to suspect that their 
1ises were too fair—the allurements 
too great—and we would have been 
i tocome. They just told us enough 
nduce us to come, and we are glad that 
came. I would not dare, I suppose, 
33 the line—I have heard you refer to 
, line here—I would n»>t dare, I sup- 
across the line torefer to the thin 

t Sir Donald Smith referred to, but 
igine I can venture to do it here, because 
ive understood since I have been here 
there are no politics whatever in the 
nioion (laughter). The McKinley tariff 
was referred to, and I heard a great 
1y ladies complaining when they were 
ssing that line, and I would like to say 
hem that the examination was not on 
sunt of the McKinley tariff. I find that 
le Montreal is all that has been claimed 
it, I stood at that point and overlooked 
ne a scene as ever my eyes beheld. It 
;, indeed, a royal view. Spread out be- 
me was a scene of marvelous beauty. 
saw the magnificent buildings, the great 
irches, the industrial establishments. 
saw here and there the evidence of stu- 
lous enterprise, and we learned that 
was, indeed, a city of great progress and 
lace of great enterprise. But I was 
itly surprised to find that you had not 
rned one thing over here as well as we 
id teach you across the line. I heard 
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avarice must give way to that thing that 
speaks so well for common humanity—that 
one enterprising feeling, that one desire, 
that one earnest hope to benefit the whole of 
the people of the world and advance them 
all as one community. I, therefore, particu- 
larly appreciate the welcome, the Canadian 
welcome, that is given to this Association. I 
particularly appreciate the fact that we are 
here assembled, and while I never mean to 
forget, nor do you want me to forget, that 
my allegiance is owned somewhere else, I 
am proud that upon this great continent 
there isa people of such enterprise, such 
energy aud such ambition, as I have been 
permitted to see in the few hours that I have 
been here. I rej»ice with you, my friends 
upon this committee, on the promising 
future that you see for Canada. I rejoice 
because what does you good will do us good, 
what is good for us will be good for you, 
and what is goud for you will be good for 
us. Ourcommunity of interest is great. I 
am glad that we can meet here with you 
and [ feel, in the language of the German 
doctor whom I have heard speak at one of 
the International medical conveations—he 
was speaking, and he desired to express how 
he enjoyed being there. Seeing his own 
flag from his window, he said it made him 
feel very homely, and the words that I have 
received from you here and whatI have 
seen floating over the hotel where we stop— 
the banner of our own country, sceing it 
over McGill C ‘llege—seeing all these things 


to your Worship, to the chairman of this 
committee, to this committee, and through 
them to the citizens of Montreal—I speak 
not merely formal words when I say that 
in our hearts we deeply appreciate this wel- 
come. A more cordial welcome this Asso- 
ciation has never received; a more hearty 
reception has never been given; and this 
coming to this place at this time and under 
these circumstances, we deeply appreciate it. 
We have gone about your beautiful city, 
and I want to say right here, that I went to 
ten churches yesterday, and I understand I 
have got 66 yet to visit. As we go about 
your beautiful city and see the good that 
you have here, and see the enterprise that 
you have here and see the works of benefi- 
cence and benevolence that have been 
inaugurated here—as we see all these things 
and receive such warm words, such hearty 
grectings as you have brought to us, we 
promise you that in so far as in us lies, we 
shall make this convention the banner con- 
vention in the history of the National Elec- 
tric Light Association. 

The President: I have the pleasure of 
introducing to you Mr. Erastus Wiman, of 
Staten Island, New York. 

Mr. Wiman: I could not resist the temp- 
tation to spend a few hours in Montreal, to 
act in adouble capacity. A resident and 
a member of this Association in New York, 
I wanted to come here and partake of the 
hospitality of the city in which I spent some 
of the happiest years of my life and in 





Fic. 2.—Part oF THE ExmsiITt OF THE THOMSON-HousToN InTERNATIONAL ELectric CoMPANY, AT THE MONTREAL 
ELECTRICAL EXHIBITION. 


r ex-Mayor say, ia speaking for the 
ich Canadians, that 159,000 was a ma- 
y of 239,000. Now, we can find miny 
| politicians dowa our way that cao 
w you how thit majority can easily be 
rcome (applause). We do n-t coant ma- 
ties in that line at all, and I am sur- 
i, with all your enterprise, with all 
ir advancements, that thatis one thing 
t you have rot grown on Canadian soil 


This welcome, though, my friends, that 
have received, it seemed to me, as I saw 
earnest expressions on the faces and as 
1eW, as men can know, that these words 
ie from the heart, I looked down here at 
s badge and I saw the two flags, distinct 

1] separate, standing out clear, but under 
button b2aring our name, there was 
ne sort of connection ; it was completed 
ere. The flags stand distinct, sure—sov- 
enty’s representatives of distiact States, 

| yet they meet at a com™mn center; they 
et at a commoa poiut; they have a point 
contact where they are all interested. 

(nd glad am [ to meet in such an assem- 

glad am [ to take part in such a com- 
unity. When such assemblies gather, 
vhen such communities meet, when such 
interests are brought together, then you may 
iow that all the dickering of politicians, 
hat all the selfish enterprise of sovereigns 
t sovereignties, that everything that ma 
be done by individual ambition or individual 


has made me feel very homely, and when 
one of your Aldermen came out and, after 
joining in the welcome, began to apologize 
for your streets, I felt entirely at home. 
(Laughter.) We have been greatly libeled 
as a people, and will you permit me to make 
this inquiry? It is said that, as Americans, 
we want everything, and I am inclined to 
think that some of this committee may have 
had that same notion in mind when they 
came and extended this welcome, because 
they did not propose to leave anything to be 
asked for—they have given us the whole 
thing, and I only question in my mind 
whether or not it was because of that libel 
upon us asa people. I trust that that may 
not be so. 

Now, one word more. One of the speak- 
ers congratulated us because we brought 
the ladies along with us. That proves con- 
clusively that he has not been at our 
electrical conventions hereotfore, and I am 
sorry to say that it proves that he does not 
know anything about the science of elec- 
tricity. Ask any one of these bright, young 
electrical engineers—and you will observe 
that most of these electrical engineers are 
young men—ask any of these engineers 
what he could do without an attachment. 
Ask him to tell you how necessary it is to 
have both positive and negative currents, 
and ask him, also, about the essential char- 
acter of a switch. (Laughter.) 

I speak not merely formally when I say 


which, perhaps, I am better known than any 
man that ever left it. In another capacity I 
want to come as a Canadian and to say a few 
words of welcome to the men with whom 
I have been associated in the latter years of 
my life in the great country on the South— 
to say how glad we Canadians are to see 
you among us. There is nothing in the 
world that is so productive of good as the 
mingling of these two races together. If 
they met more often, if they understood 
each other better, if they comprehended the 
great good that isin both, better covditions 
would prevail and a larger charity and a 
better trade and a greater progress would 
come in everything. But 1 come to-day in 
this double capacity simply to testify, as I 
think no other Canadian can testify, to the 
Canadians themselves what a marvelous 
brood of young fellows has sprung up in 
the last five years in connection with elec- 
trical engineering and electrical propulsion. 
It seems to me as if a new creation had 
dawned on the world. I want to say to my 
young Canadian friends what a beautiful 
thing it is to think that out of the great cities 
like Chicago. St. Louis, Boston, Provi- 
dence, New York and all over, there should 
come such a representative group as we have 
here to-day, so representative of the great 
growth of science—such wonderful achieve- 
ments as they have been the instrumental- 
ities of performing. Iam glad to stand be- 
(Continued on page 42.) 
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Middlesboro, Ky.—Automatic Electric 
Scale Company; capital, $100,000. 


Jersey City, N. J.—The Fibrone Com- 
pany; capital, $70,000; manufacturing 
fibrone and plasticon. 

Baltimore, Md.—Roland Avenue Electric 
Railway Company; capital, $25,000; oper- 
ating passenger railway. 

Baltimore, Md.—Lehmann Manufact- 
uring Company; capital, $10,000; manufact- 
uring pneumatic and electrical supplies, etc. 

Portland, Me.—Jenney-Star Electrix Com- 
pany; capital, $50,000; manufacturing and 
dealing in electric motors, dynamos, lamps, 
etc. 

Cour d’Alene City, Idaho.—Cceur d’Alene 
City Illuminating Company; capital, $20, 
000; supplying electric light in Kootenai 
County. 

Red Oak, Iowa.—The Red Oak Electric 
Company; capital, $20,000; constructing 
aod operating electric plants for supplying 
light, etc. 

Philadelphia, Pa.—The Wright and Star 
Electric Company; capital, $250,000; man- 
ufacturing and dealing in electrical appli- 
ances and machinery. 

Astoria, Ore.—Holladay Park Improve- 
ment Company; capital, $5,000; grading 
streets and highways; constructing and 
operating electric railways, etc. 

Beaver, Pa.—The People’s Electric Street 
Railway Company; capital, $50,000; con- 
structing and operating street railway from 
Bridgewater to Economy Township. 

Circleville, Ohio.—The Circleville Light 
and Power Company; capital, $100,000; 
manufacturing gas, coal tar, coke, am- 
moniacal liquor, ice, etc., producing elec- 
tricity. 

Oakland, Cal.—Piedmont Spring Water 
and Power Company ; capital, $1,000,009 ; 
operating water works; constructing and 
operating machinery for generating elec- 
tricity, etc. 

Chicago, I1l.—The West and South Towns 
Horse Railway Company; capital, $100,000; 
constructing and operating horse, electric, 
cable or dummy railroad from Lawndale to 
Lake Michigan. 
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Improvement in Commutators. 
With a view of avoiding the loosening of 
commutator segments, Robert Lundell, of 
New York, has devised the commutator 
illustrated in the accompanying engraving. 
The severalcollecting blocks, 2, are stamped 
or cast of substantially an H-shape and as- 
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sembled with interposed strips of mica or 
insulating material, these separating strips 
being larger than the commutator blocks, as 
indicated in the engraving, the dotted out- 
lines indicating the commutator block, the 
full lin: theinsulating medium. The blocks 
are assembled and a double cone sleeve, 8, 
inserted, the spaces between the sleeve and 
the segments being filled with insulating 
cement or other compound which will 
harden. Strengthening rings, 11, of metal 
are forced into the cement while stil] plastic 
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Didn’t you hate to leave Montreal ? 








The synonym for hospitality is—Montreal. 


One peculiar feature of Montreal is its 
lack of street railways, This is probably 
owing to the heavy grades of some of the 
streets. The cab service, however, is ex- 
cellent. 








We desire to direct especial attention to 
Messrs. Roach and Babcock, passenger 
agents, C. O. Baker, Jr., and A. CU. Shaw, 
for the excellent railroad facilities they ob- 
tained for the New York and Boston delega- 
tions. The trip was a great success, all en- 
joyed it, and we hereby express the sen- 
timents of everybody on the two trains when 
we offer unofficial thanks to the gentlemen 
named, 


It was the greatest convention. 





If you didn’t go to Montreal, electric 
light man, you missed that which will prob- 
ably never be your privilege again. 





Any visitor to the United States from 
Montreal has only to make himself known 
in electrical circles to be received with open 
arms hereafter. 








In the Hlectrical Engineer of September 9, 
Mr. R. O. Heinrich describes a multiphasal 
system of transmission of power, the same 
being a type of rotary current transmission, 
and styles it the ‘‘Schuckert multiphasal 
system.” It would be interesting to know 
how the system described and illustrated in 
Mr. Heinrich’s article comes to be known as 
the Schuckert system, as it is identically 
the same as the system of Charles 8. Bradley, 
upon which United States patent No. 
390,439 was issued October 2, 1888, Figs. 10 
and 11, used in illustrating the alleged 
Schuckert apparatus, being fac-simile repro- 
ductions of Figs. 3 and 5 of Mr. Bradley’s 
patent. 


The National Electric Light Association 
has never had a more loyal and hard- 
working president than Chas. R. Huntley, 
of Buffalo. It was his energy and judg- 
ment and untiring zeal that resulted in mak- 
ing the Montreal meeting the pronounced 
success it was. And in giving praise where 
praise is due, mention should be made of 
the unceasing efforts and valuable assistance 
given, in season and out of season, by Mr. 
John A. Seely, of New York, who is, we 
think, the hardest-working member the 
executive committee ever possessed. There 
are many others who deserve much credit, 
but space will not permit more extended 
mention, and all who labcred in behalf of 
the Montreal meeting may congratulate 


themselves on work well done, and on dis- ° 


tinct and valuable advances made in the 
science and industry of electricity. 





An organization called the New York Tax 
Reform Association, of which Gen. C. T. 
Christensen is president, Bolton Hall, sec- 
retary, and John Claflin, treasurer, is ven- 
tilating the subject of tax reform, with a view 
of effecting legislation on this subject. 
Efforts will be made to exempt mort. ages 
and capital engaged in production or trade 
from taxation, because it is stated such taxes 
tend to drive capital away and put a pre- 
mium on dishone:ty and discourage indus- 
try. It is not within the scope of this jour- 
nal’s work to open a discussion on a ques- 
tion of such a general character as this, aad 
one which involves unsettled questions of 
politicaleconomy. The lay press can safely 
be left to probe the matter to its core and 
influence the public pulse. There are many 
who think that taxes should be apportioned 
in correspondence with ability to pay, and 
that the millionaire whose estate lies in 
bonds and stocks should contribute his quota 
to the expenses of government as well as the 
mechanic who husbands his small earnings 
to meet the taxes on his bumble cottage, cr 
the farmer whose narrow margin of profit is 
shaved closer by the taxes on hbisland. The 
same government lends stability and security 
to the possessions of all. It is natural that 
the small holder should urge that the value 
of his property, whether it be buried behind 
locked doors or exposed to the light of day, 
should be the measure of his contribution 
to the support of the State. To this class 
it will notappear clear that realestate ‘‘should 
bear the main burden of taxation.” 





BUFFALO NEXT. 

At the execu.ive session of the National 
Electric Light Association, at Montreal, it 
was decided to hold the fifteenth conventicn 
in February, at Buffalo, N. Y. This is the 
place where President Charles R. Huntley 
lives, and it may be depended upon that he 
will be hand and heart with any scheme to 
make the next meeting a success. If all the 
Buffalonians are as energetic, well-informed, 
hospitable, and progressive as President 
Huntley, we shall be well cared for. 
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THE MONTREAL CONVENTION, 


A full ard interesting account of the pro- 
ceedings of the Fourteenth Convention of the 
National Electric Light Association, held at 
Montreal last week, will be found in this 
issue of the ExvecrricaL Review. We 
also present a number of handsome illustra- 
tions, showing several of the exhibits at the 
electrical exposition held in the Victoria 
Skating Rink. 

Considered from any standpoint, this con- 
vention was a signal and unqualified suc- 
cess. And what was most encouraging 
was the distinct central station flavor which 
pervaded the convention proceedings. This 
was eminently gratifying and proper. The 
papers were ably written and actively dis. 
cussed; the electrical exposition was the 
best ever attempted by the Association; the 
social functions were of an unusually re- 
fined character, and the excursions to 
places of interest were well selected and 
carried out. 

The most prominent subject of remark 
was the royal hospitality of the citizens of 
Montreal. Never in the history of the Asso- 
ciation have the delegates to a convention 
been so elegantly entertained. 

We think that every one who attended this 
mecting is glad he went and better for it. 





JUMPING OVER THE TRACES. 

One of the bits of general information 
which are being brought to the unprofes- 
sional mind by the widespread practical 
uses of electricity is that a covering on wire 
is not necessarily an insulator, trade-marks 
to the contrary notwithstanding; and that 
materials other than copper wire may be 
conductors. 

An instance in hand recently occurred in 
a public building in Boston, during the 
recent spell or spell and u half of rainy 
weather. A man sitting in a draughting 
room with his head against a Geman silver 
triangle which was hanging from a nail on the 
wall, touched a drop-light on a table, and 
received such a severe shock that it is said 
he cannot tell a straight story about it to 
this day. The story h:s grown so on his 
hands that it is expected that he will soon 
allege that the incident was a fatality. An 
investigation, however, revealed the facts 
in the case to be that the electric lighting 
wires entered the building above a window 
of the room in question, and the frame of a 
window awning when closed pressed against 
the wires, which were covered with cotion 
braid.. The room had been painted with a 
metallic composition sufficient to render it 
a fair conductor, which condition was in 
creased by the humidity of the atmosphere. 
The rubber tube to the drop-light contained 
a spiral spring to keep it from collapsing, ard 
in this manner established a line of electrica! 
conductivity from the —_— of the drop- 
light to the gas-pipes. A slight escape on 
the electric circuit outside the building fur- 
nished the rest of the evidence necessary to 
account for the first statement of fact as to 
the shock. 

Auother instance of electrical phenomena 
obtruding itself on an individual occurred 
in an office building in Boston, when a tal! 
man standing near a chandelier was startled, 
with a ruffled dignity, by a tingling at his 
ear-tip, and a stream of sparks established a 
direct line of communication between the 
ear and chandelier aforesaid. This static 
electricity was probably due to tbe belt of 
the engine driving the elevator, generating 
static electricity which charged all the gas 
pipes in the building. 

Electricity from belts is ge een sur- 
mised to be a cause of fires, although like 
much other circumstantial evidence, ‘‘ no 
one saw him doit.’” Flame was seen issuing 
from a gas pipe near a belt in a machine 
shop. The belt was overloaded, and would 
at times run to one side, chafing against a 
gas pipe until it wore a hole in the pipe, 
and then the static electricity from the belt 
lighted the gas, and the flame was discovered 
before any further damage occurred 

Electricity from belts is a source of serious 
annoyance iD textile manufacturing. The 
‘** young man” came to the shop from school 
loaded with little enough learning to make 
him dangerous, and boldly undertook to 
solve this problem by conducting wires from 
the main belts to the casks of water put 
around the works to please the insurance 
people. If he had done what he thought 
he did he would have learred that ground- 
ing the wires would not make apy practical 
difference in such cases, 














September 19, 1891 


ENTERTAINMENT AT MONTREAL. 
The City of Montreal will ever be re- 
mbered by the electrical visitors for the 
rge-hearted hospitality of its citizens. 
Outside of convention hours the visitors, 
rticularly those who had brought their 
ives, were entertained with garden parties, 
ner parties, receptions and drives. The 
nplete programme, in respect to enter- 
uments, was not only carried out as be- 
but was added to and 
receptions and dinner 
rties were given. Prof. Henry T. Bovey 
d his charming made life-long 
ends of all who met them, and the de- 
htful garden parties given by Mrs. Mol- 
and Mrs. Redpath on their beautiful 
vns were particularly enjoyed by the 
itors from the United States, who here 
t with some English touches of a social 
ture as pretty as they were novel. The 
eption at McGill University, Tuesday 
eht, was an event of specia] note and im- 
tance, and was most largely attended. 
this reception, and, in fact, at all of 
m, delicious refreshments were served. 


announced, 
eral additional 


wife 








and Sir Donald held an informal reception 
in the ELEcTRICAL Review parlor and were 
introduced by Professor Bovey to many of 
the electrical visitors. 

The banquet was highly enjoyed, a num- 
ber of good speeches*keing delivered, speak- 
ing of the most kindly feeling that existed 
between the two countfies. On behalf of 
the Association, Mr. T. C. Martin presented 
a phonograph to Professor Bovey, and Presi- 


dent Huntley was overwhelmed with the 
gift of a very elegant ebony mallet with 
gold mountings, his name appearing on it 
in beautiful letters. Professor Bovey made 
the presentation speech. 

Toasts were responded to by Lord Stan- 
ley, President Huntley, United States Consul 
Knapp, Sir Wm. Dawson, Mayor McShane, 
Geo. M. Phelps, Thos. D. Lockwood, J. 
Carroll, Gen. C. H. Barney, A. J. Corri- 
veau, and others. 


SIR DONALD A. SMITH’S DINNER. 

A very delightful dinner was given by Sir 
Donald Smith, Wednesday evening, Sep- 
tember 9. About 40 guests were invited 
to his beautiful home, among the gentlemen 
being: President C. R. Huntley, John A. 
Seely, Cyrus O. Baker, Jr., John W. Beane, 
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The firemen’s parade was a most imposing 
spectacle. The fine horses and manly 
appearance of the firemen were greatly 
admired. One fire engine company dis- 
played a large American flag on the top of 
their engine. They were greeted with 
cheers and salvos of hand clapping when- 
ever they passed the reviewing stand. 

Mr. Louis Lesage, Secretary of Canals 
for the Province of Quebec, was especially 
good to the American visitors, devoting a 
large part of his valuable time to escorting 
them to the various points of interest in 
and about the city. Mr. Lesage renewed a 
number of acquaintances which he made 
when on a visit to the Electric Club, of New 
York, last spring. 

The privileges of the fine old St. James’ 
Club, of Montreal, were extended to a fa- 
vored few. Among those who were put up 
were Messrs. Samuel Insull, Chas. D. Shain 
and Luther Stieringer, of the Edison Gen- 
eral Electric Company; Mr. H. L. Shippy 
and Dr. F. A. C. Perrine, of the John A. 
Roebling’s Sons Company; and Mr. Stephen 
L. Coles, of the ELEcTRICAL REVIEW. 

Members of the St. James’, Metropolitan, 
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of the Dominion of Canada), and Mr. James 
I. Gulick, chairman of the exhibition com- 
mittee. Sir Donald Smith stands back of 
Mr. Huntley. The others in the group will 
be readily recognized. We are particularly 
pleased to be able to present to our readers 
the portraits of Sir Donald and Lord Stanley. 
Both of these gentlemen took a great 
interest in the exhibition and in the visit 
of so many gentlemen interested in scientific 
and industrial matters from the United 
States. Sir Donald in particular exerted 
himself at all times to make the occasion a 
complete success socially, throwing open 
his beautiful mansion to the visitors, giving 
a reception to all, and a private din- 
ner to a number of the leading electrical 
representatives. 





THE ELECTRICAL POWER TEST AT 
FRANKFORT. 

Information relating to the rotary current 
motors by Mr. Dobrowolsky will be read 
with special interest in view of the reported 
success of transmission of power from 
Neckar Falls to Frankfort, a distance of 





Group or MonrreaL Exersition Visttors.—PRESIDENT HuNTLEY AND LORD STANLEY SEATED IN THE CENTER, 


[n addition to the private dinner given by 
Donald A. Smith, a reception was held 
his magnificent home in honor of the 
»vernor-General, Lord Stanley, Thursday 
ternoon, from 4 to 6.80. Several ladies 
1 gentlemen who were detained by the 
the Lachine Rapids, al- 
ugh late at this reception, were most 
irteously received by Sir Donald and Lord 
inley, the former personally showing them 
rough his beautiful gallery of valuable 
intings and room of rare Japanese ware, 
| serving refreshments afterwards. 
‘he tripdown the Rapids, the firemen’s 
ill, the water pressure exhibit, the most 
(tractive drive over the city and around 
mountains, were all highly enjoyed and 
electrical visitors will carry many pleas- 
it memories of those events away with 
iem, 


ursion down 


THE BANQUET. 


A banquet was tendered to the visitors by 
he citizens of Montreal and nearly 400 gen- 
emen participated, Sir Donald A. Smith 

presiding, with Lord Stanley and President 
Huntley on his right and left. Before entering 
he banquet room, the Governor-General 


Mr. Eveene F. Parties STANDING IMMEDIATELY Back oF THEM. 


Gen. C. H. Barney, 8. Insull, Capt, Eugene 
Griffin, Lieut. 8. Dana Greene, Chas. W. 
Price, T. C. Martin, Geo. W. Davenport, 
Jas. I. Ayer, Judge Armstrong. 

NOTES. 

The handsome convention badge was all- 
powerful with the hospitable Montrealers. 
Any one wearing it received the most polite 
treatment imaginable. It passed many of 
the visitors into places of interest where 
strangers were not usually allowed. 

To Mr. John Carroll, secretary of the 
committee at Montreal, the largest part of 
the detail work of entertainment fell, and his 
genial nature never failed him. He was as 
ubiquitous and zealous as it was possible to 
be and made everybody happy who met 
him. 

Col. Stevenson, the Chairman of the Fire 
Committee of the Montreal Council, was un- 
tiring in his efforts to have the visitors enjoy 
themselves. The ladies, particularly, were 
favored by the gallant Colonel, and many of 
them were presented with beautiful hand 
bouquets, with his compliments. 


Canadian and City clubs very kindly 
extended the privileges of their handsome 
club houses to a number of the visiting del- 
egates. These four are the principal clubs 
of Montreal, the St. James’ having been 
founded in 1857. The Canadian Club, as 
its name indicates, is composed solely of 
Canadian gentlemen. The entertainment at 
all the clubs was of the most hospitable 
character. 





OUR ILLUSTRATIONS. 

The ELEcTRICAL REVIEW takes pleasure 
in presenting in this issue a number of pho- 
tographic views of several of the exhibits 
made at the Montreal Convention. The 
visitors who see this paper will at once 
recognize the excellence of the portraiture. 

The group picture, which was taken in 
the center of the exhibition hall, the gentle- 
men being seated or standing in the exhibi- 
tion room occupied by the Eugene F. 
Phillips Electrical Works, is composed of a 
number of distinguished gentlemen. Those 
seated are, beginning at the left, Prof. H. 
T. Bovey, President Charles R. Huntley, 
Lord Stanley of Preston (governor general 
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108 miles, by this system. If the tests 
prove what is claimed, that the efficiency of 
this type of motor is as high as 80 per cent., 
a tremendous acceleration will be given to 
alternating current business. Although 
three wires are used, but 40 per cent. more 
copper is required than would be necessary 
to carry a single current of the same am- 
perage. The controversy being waged by 
our contemporaries as to priority of inven- 
tion in this type of motor between Mr. 
Tesla and Prof. Ferraris is of less impor- 
tance than the question of priority between 
Mr. Bradley and the European inventors of 
the three-phase system. Mr. Dobrowolsky 
showed very clearly the weak point of the 
quarter-phase system of Tesla and Ferraris— 
the surging up and down in strength of the 
magnetism, as it sweeps arcund the ring, 
develops a high self-reduction, which ren- 
ders the efficiency very low. 

The probabilities looming up for alternat- 
ing current distribution are simply enor- 
mous. The transfer of the power of Niag- 
ara is a settled conclusion. 
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THE FOURTEENTH ELECTRIC LIGHT 
CONVENTION. 
(Continued from page 39). 


fore you in this double capacity, first as a 
member of this Association, to thank the 
gentlemen for the hospitality extended to us, 
and secondly as a Canadian, to thank you 
for coming to my native land, 1 think I 
can say to Americans here that, great as has 
been the progress of electricity in the United 
States, the Canadians have shown an appre- 
ciation of it greater almost than that of the 
people of the United States themselves. 
1 doubt if any system in the world 
is more pertect than the _ system 
of telephones in Montreal and Toronto. 
I doubt if any city in the United States has 
such a development of that marvelous in- 
strument as those two cities have. As to 
the telegraph service, somewhat connected 
with it as L am, [ believe I may say this, 
that there is a larger mileage of wire, a 
greater number of offices and a greater 
number of messages transmitted in propor- 
tion to population in Canada than in any 
other country in the world. 1 can say this, 
too, that a lower rate—a cheaper price for 
transmission is uniformly afforded in the 
Dominion of Canada than in any other 
country in the world, taking distance into 
consideration, so that in telephony and 
telegraphy, electricity has found on this 
continent, in this Canada of ours, its great- 
est development. 1 would like to say to 
Canadians, though, that in certain things in 
the United States a greater progress has 
been-made than here, and that is one idea | 
had in asking to speak to you to-day— 
namely, that 1 should draw your attention 
to the marvelous growth in the United 
States of the use of electricity in the street 
railway. It seems to me that no one thing 
has grown with such rapidity as the value 
of real estate wherever there has been an 
electric railway introduced. I know that it 
is alleged that the United States have the 
power to create wealth greater than that of 
any other country. I know that last year 
we produced in that country eight millions 
of bales of cotton, which sold at a price of 
400 millions of doHars—a sum greater than 
all the gold mines in the world produced in 
five years. I know we mined ten million 
tons of iron and I know we produced this 
year an enormous crop of wheat. These 
are great accumulations of wealth, but they 
sink into insignificance compared with the 
increased value in real estate wherever an 
electric railway is promoted. There has 
been a greater advance in Boston in the 
value of real estate by the establishment 
of the West End Railway than Boston ever 
made by any other influence. I saw in 
Minneapolis and St. Paul, those two wonder- 
ful rivals that we see struggling to get ahead 
of each other all the time, a greater growth 
in value and a more perfect system of com- 
munication than by any other means possible; 
so at Tacoma, so at Spokane. _It is strange 
that in Montreal, of all cities in the world, 
that is only beginning to be realized. I 
want to impress Montreal and all other cities 
with the great advantage that comes from 
this marvelous method of propulsion. Still, 
I want to impress on my friends in Canada 
the advantage that the electric system has in 
the transmission of power. I was in Boston 
on Friday and stood in one station which 
had a potential of 20,000 horse-power—a 
power so vast as almost to be beyond human 
conception, Fancy, if you can, 20,000 
horses under one cover, saddled and bridled, 
and ready fora start. Fancy the forcesthat 
were latent in that potential under that roof, 
and yet away off in some distant avenue, by 
some delicate wire, it was necessary only to 
touch the button and—the power did the 
rest. So it would bein Montreal. Itseems 
to me I do my duty asa former citizen cf 
this place and still somewhat interested in it, 
in drawing the attention of the residents 
here to the fact that they possess the poten- 
tials of power almost beyund any city in the 
world. In the great rapids above them and 
below them are forces which, if applied by 
electricity, would be of the greatest ad- 
vantage. I know of no city that hassuch 
enormous facilities for the creation of elec- 
tricity as this city has. I know of no place 
in which power can be transmitted so per- 
fectly and completely as in this city, so that 
a delicate wire running over a house might 
work a fan ina sick room and in the next 
block might lift a trip hammer; so that 
a sewing machine or half a dozen 
of them, or 50 of them, or a factory, 
could be run from the St. Lawrence 
and Ottawa by the transmission of this 
power. An optician might grind the 
most delicate piece of glass in a small lathe 
before him, and even the running of a sew- 
ing machine and the rocking of a cradle 
might all be done by electricity. I think I 
can see in the marvelous growth of that 
power, that the fecundity of the French 
race will be even increased by the facility 
of rocking the cradle by electricity. (Laugh- 
ter.) Perhaps when that day comes the 
success will tell a different tale. 1 hope it 
will. At any rate we want something to 
stimulate this country to grow a little faster. 
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: Ihave great gratification, indeed, in believ- 
ing that you will have a most joyful time. 
So far as the city itself is concerned, I have 
the belief that your presence here will stim- 
ulate and draw attention to this question of 
not only having every street equipped with 
electric railroads, but making every ripple 
on the rapids contribute to the wealth of 
the city. I cannot but think that the great 
progress that electricity has made and your 
presence here, will bring popular thought 
and popular opinion to bear on this ques- 
tion of the use of this tremendous force that 
lies now idle, so far as its transmission is 
concerned. If that should occurit would all 
be attributable to the fact that the National 
Electric Light Association held its meeting 
in the city of Montreal. Montreal has facil- 
ities for manufacturing greater than any 
other city in the world. It has got raw ma- 
terial at its hand. It has got the cheapest 
and the best labor. It needs only the touch 
of electricity to make it the greatest city and 
the greatest country under the sun. (Ap- 
plause.) 

President C. R. Huntley, then delivered 
the following address: 


THE ADDRESS OF THE PRESIDENT. 


My predecessors in this chair have seen 
the Association advance in strength and 
worth, outliving trials and vicissitudes, to 
emerge on a wider, larger field of usefulness 
and opportunity. I do not believe that there 
is another industry in the world which has 
passed through such quick stages of evolu- 
tion as ours, and become so soon established 
in popular favor and general prosperity. 
But we must not assume that because elec- 
tric lighting has set its feet upon the rock 
and laid its deep foundations, nothing more 
remains to be done save to pursue the policy 
and practice of the past. On the contrary, 
I deem it necessary to say here that my own 
responsibilities as a central station manager 
compel me, as never before, to be watchful 
of the tendency of conditions and inventions 
in the art, so that I may in any degree 
profit from my own hard-won experience. 
If, as central station men, we are to secure 
adequate return on the investment com- 
mitted to our care, it becomes us in every 
way to study closely all the ideas that will 
give higher efficiency of plant and higher 
economy in operation. There was a time 
when some of us expected to grow rich out 
of abnormal prices. To-day there is not 
one of us who does not know that his hopes 
of dividend lie wholly in the skill with which 
the best business ability and the soundest 
a are applied to the work in hand. 

_i take it that it is now pretty well recog- 
nized among intelligent station managers, 
that the day has passed when they can limit 
themselves to one class of service or appa- 
ratus, to the exclusion of all others. To 
obtain the fullest measure of success and 
the largest return from the capital invested, 
they must be ready to supply any demand 
made upon them; as a result, the successful 
station, even to-day, is gradually assuming a 
composite character. This compositeness 
is manifesting itself first in the variety of 
apparatus, as a result of the selection of the 
machines best adapted to a given class of 
work, and independent of any particular 
system. One cannot help seeing in this 
change from early practice a step towards 
increased efficiency of station operation, as 
well as a good reactive effect upon the man- 
ufacturers of apparatus, who are thus all 
placed on a common basis of competition. 
But, besides a compositeness in detail, signs 
are not wanting that no one method of dis- 
tribution from a central station can, in the 
large majority of cases, be adequate to the 
demands that are made upon us, and that 
to meet them in a manner to insure a profit- 
able business requires a flexibility and va- 
riety in methods of distribution, the full 
extent of which is to-day hardly recognized. 
To reach the full limit of its usefulness the 
central station should avail itself of methods 
which, I believe, will finally resolve them- 
selves into what may be called the *‘ zone 
system ” of distribution. 

The idea embodied in this zone system 
can best be explained, perhaps, by taking a 
concrete, practical example, and for this 
purpose the present occasion makes the 
city of Montreal an interesting one. Set- 
ting aside for the moment the possibility, 
and even the probability, of the transmis- 
sion of electrical energy to the city from 
the power obtained at the Lachine Rapids, 
we will assume a station erected at the 
water front of the harbor, as indicated on 
my diagram. It will, I believe, be granted 
that up to within a distance of one-third 
mile radius the three wire low tension di- 
rect current system of distribution answers 
fully every requirement of simplicity and 
economy, and hence if, with the station as a 
center, we draw a circle having a radius 
of one-third mile, we shall have a ‘“‘ zone” 
supplied in the most economical manner for 
every class of light and power apparatus 
now familiar to us. 

Coming to the districts beyond the first 
zone, we are necessarily obliged to have re- 
course to higher potentials for the feeders, 
and the selection of the proper potential is 





a matter of simple calculation. We may, 
for the sake of this argument, call it 500 
volts. Continuing on in this way, in steps 
of 500 volts, successive zones, balf a mile 
across, might extend in the aggregate to 
several miles, without reaching the limit of 
potentials which have been found to be 
perfectly feasible in practice. 

ln the example no reference has been 
made to the nature of the current employed 
or to the method of local distribution. Evi- 
dently we may readily resort to the alternat- 
ing system, employing converters, to reduce 
or raise the potential], or to the direct cur- 
rent to reduce from high to low by motor 
dynamos. Either one is perfectly practic- 
able. Perhaps some of our new school of 
electrical engineers will show us how to use 
the same circuits for both alternating and 
direct currents. 

But, whatever system be employed, I 
deem it proper to record bere my conviction 
that the most economical way to distribute 
the current to the consumers at the point of 
delivery is by low pressure conductors, in 
contradistinction to the plan now generally 
in vogue of giving each customer a con- 
verter of his own or, in the direct system, a 
separate motor-dynamo. I need not here 
enlarge upon the train of reasoning which 
has led me to this conclusion, but I may 
remark that I am strengthened therein by 
my own experience in Buffalo, where we 
are now introducing gradually 200 light 
converters and replacing the smaller ones 
heretofore employed. Nor do we propose 
to stop there, but expect to instal] convert- 
ers of still higher capacity, distributing the 
current to a number of customers by low 
pressure mains centering at the large con- 
verters. As addressing myself to practical 
men, 1 need not refer to the fact that it 
costs practically no more labor, etc., to 
put up a 200 light converter than it does a 
10 lighter, while the initial cost per light is 
less in the case of the larger converter. In 
these conclusions I am only recommending 
for large amperical areas what, I believe, is 
now recognized abroad by Ferranti and 
others, whose work, like our own, will 
eventually lead to the establishment of 
large converter sub-stations from which low 
tension wires will supply the surrounding 
districts, 

The allusion made to the motor dynamo 
system for converting the direct current 
from high to low potential may to some 
appear nothing more than the citing of a 
possible method in view of the existence of 
the alternating system, well tried and ready 
at hand. But without wisbing in the least 
to detract from the merits of this system, 
which has probably done more to popularize 
electricity than avy other, I cannot, as a 
practical man, conceal from myself the fact 
that, taking everything into consideration, 
the low tension direct current system of 
distribution is the most flexible within its 
area and serves the greatest variety of pur- 
poses. I do not think that any one can 
successfully contradict the assertion that 
to-day no other system can, with equal effi- 
ciency, take care of arc and incandescent 
lamps, motors (large and small), storage 
batteries, electric heaters, etc. 

In making this statement I desire to be 
understood as referring to the present con- 
dition of the art, the only condition which, 
as practical men, we ought to consider in 
matters of this kind; but I hope the time 
will soon come when the same can be said 
of the alternating system. There are still 
other methods which suggest themselves by 
which the ‘‘ zone” system could be effect- 
ually carried out, but those indicated are 
sufficient to demonstrate the idea I en- 
deavored to convey. 

After the intelligent station manager has 
declined upon the nature of his apparatus 
and the initial capacity of his station, his 
most important consideration isthe allowance 
to be made for future growth. Look back, 
some of you, and reca]l the mistakes made, 
but which were brought about by the 
enormously rapid growth of the industry. 
I need not go out of my own experience for 
such an example. Less than two and a half 
years ago we erected in Buffalo a new sta- 
tion considered far too large for even the 
most extended future growth. Some of my 
colleagues shook their heads. Yet even to- 
day it is being worked to its fullest capacity 
and provisions will soon have to be made 
for wore facilities. 

What, then, may be asked, shall we deter- 
mive upon as the unite time limit of growth 
for which provision should be made? Shall 
we build our stations sufficiently large to 
take care of the demands of five, or ten, or 
20 years hence? This is a most serious 
question, and one to my mind as important 
as the selection of the proper station appa- 
ratus itself. I note the erection of several 
stations abroad, and some bere, designed to 
supply the demands of 15 or 20 years hence. 
Without wishing in any way to detract from 
the laudable enterprise and faith exhibited 
by the promoters of these stations, a calm 
survey of the past, present and probably 
future condition of the art, leads me to 
believe that the setting of so long a time 
limit as 15 or 20 years is inadvisable. I 
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need not remind you in detail of the changes 
in methods and apparatus that have been 
effected during the last five years, by which 
the efficiency and output of our station has 
increased, and if to this we add the fact that 
already new methods, such as those pointed 
out by Mr. Tesla, may at any time increase 
the present lamp capacity of our stations 
five and ten fold, I think we may be justitied 
in placiog five years as the limit of time, to 
make provisions beyond which may involve 
expenditures, the benefits of which may not 
be realized. 

These are matters we are endeavoring to 
settle for ourselves. It is to our interest to 
settle them. So, too, with the underground 
question, but there we have gratuitous ad- 
vice, assistance and abuse to such an extent 
that less progress is made than in any other 
part of the work. Weall want to put our 
wires underground where the number is so 
great as to make them unsightly or un- 
wieldly, and not a few of us have been par- 
ties to experiments now written off to profit 
and loss. As soon as the time arrives when 
every house has its wiring as a matter of 
course, just-as now it has piping for water 
and gas, it will be a comparatively easy 
matter to lay down comprehensive under- 
ground systems. But at the present time 
the customers for current are scattered and 
not continuous. The man with enterprise 
enough to take electric light and power soon 
moves into a larger store. His successor 
does not want the service, but gropes along 
with kerosene or spoils his goods witb gas. 
Cutting out disused underground service is 
an added risk and expense, and 10 lights 
could be installed on overbead circuits for 
$10, where with underground the cost would 
be It follows that in any city—Buf- 
falo, for example—we shall not make one 
underground connection where with over- 
head wires we should have made 20. 
Now, are the public or are we the greatest 
losers? The public, I think. It is as un- 
reasonable in most instances to demand 
underground wires as it is to expect every 
railroad to make every crossing above or 
below grade. But for our overhead wires 
America would not be to-day the great land 
that it is of electrical triumphs; and, while 
I hail with delight every advance in the 
solution of the underground problem, I 
hope long to gladden my eyes with the sight 
of a pole well set and a wire well strung. 

Another stirring question of the hour is 
that of municipal ownership. Now, it has 
been taken for granted that electric light 
men are against this plan, tooth and nail. 
How absurd that notion is. Because we 
represent the latest development of inven- 
tion and industry, we certainly do not for- 
feit our pride as citizens, nor lose our inter- 
est in the advance of social science. It 
would, in fact, be difficult to find a more 
progressive, well known body of men in 
America to-day than they woe have put 
their money and energies into electric light- 
ing. They are neither crusty nor cranky. 
But when any movement has been started 
for the betterment of the communities in 
which they live some of them have been at 
its head. Now, is it strange that such men 
should object to the confiscation of the prop- 
erties they have built up and that are begin- 
ning to pay? Isit strange that they should 
ask for these new theories in social economy 
to be tried on something else first? Many 
of them have grave doubts as to the accu- 
racy of the figures that are supposed to 
prove that municipal plants pay. Others of 
us have great objection to any taxation, the 
proceeds of which are to set the munici- 
pality up in s commercial business. Others, 
again, believe that the best results are 
reached in any industry when it is freest 
from political influences and is left to the 
uplifting and perfecting impulses of indi- 
vidual enterprise. 

I believe that the most conclusive answer 
we can make to the sophisticated arguments 
of an ill-disguised socialism, presenting itself 
in this municipal ownership scheme, is to 

ive the very best service possible at the 
owest rates compatible with fair profit, 
Some of the prices we now obtain are so 
low as to exclude any profit at all, espe- 
cially when repairs and reconstruction are 
considered. But here again we may help 
ourselves out by native wit. Every ccm- 
pany in the ranks of this Association ought 
to ascertain for itself, at regular intervals, 
just how it stands as an industry. A good 
deal of apparatus in use is decidedly ineffi- 
cient. Overhaul it. If necessary, throw it 
out and put in better. Above all, adopt a 
good system of bookkeeping. It has been a 
source of much gratification to me to see in 
the pages of one of the leading electrical 
journals, recently, a most valuable series of 
articles on central station management and 
finance by Mr. H. A. Foster. I trust that 
every electric light man will read those arti- 
cles, if indeed he has not done so already. 
The subject is admirably treated from the 
practical standpoint, and it is impossible not 
to derive good from the many hints and 
suggestions, while the various forms and 
blanks shown may be adopted with much 
benefit. Electric light securities are to-day 
far from enjoying the esteem in financial 
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circles that they deserve. This is due in a 
measure to speculative investment and to 
yver-capitalization in the past. But it is 
ilso attributable very often to the poor sys- 
tem of accounts employed, and I am glad to 
see the subject thus receiving attention. If 
e knuw what our current costs we know 
vhat we can sell it for, and unless that in- 
rmation is obtainable from our office 
yoks, engineering will go for naught and 
ipital required for new work will stand 
loof. 
In conclusion, I would urge that the Asso- 
iation determine upon meeting only once a 
ar. Evenif it were not impossible to re- 
ver in six months from such overwhelm- 
ng hospitality as we are now the recipients 
f, I believe that the time bas gone by when 
ilf yearly meetings were necessary. Once 
) twelve months is often enough for us to 
»me together for the comparison of our ex- 
eriences and the report of further refine- 
1ents in the detail of the industry. The 
nere fact that frequent reunions are no 
mger necessary is in itself a hopeful sign, 
rit tells of stable and settled conditions 
nd of activities that now require our pres- 
nce at home pretty well the year round. 
Gentlemen, I thank you for your attention 
nd I trust that your deliberations in the 
oming week will be characterized by the 
ame earnestness which has characterized 
them in the past. 
The President then read an invitation from 
McGill University to the members to visit 
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the library, museum and buildings of the 
University ; invitation from the Art Asso- 
ciation of Montreal to visit their gallery ; an 
invitation from the Quebec and Levis Elec- 
tric Light Company, to visit its works at 
Mont Morency Falls; an invitation for a 
trip up the Richelieu River; an invitation 
from the Harbor Commissioners, to join 
them in a trip up the Lachine Rapids. ‘The 
President added that there were also several 
garden parties which had been announced. 

On motion of Mr. Seely, the invitations 
were received and filed and a vote of thanks 
extended. 

The President: When the invilations were 
sent out, knowing that we would come to 
Montreal, the executive committee in- 
structed its secretary toinvite, as a body, the 
American Institute of Electrical Engineers, 
the New York Electrical Society and the 
Society of Electrical Engineers, of Brook- 
iyn. The invitation has been accepted. 

We are also in receipt of a letter from the 
Director-General of the World’s Fair, 
authorizing Mr. Hornsby to represent him 
here in connection with the Fair. He will 
present the subject to you when the matter 
of the World’s Fair comes up, for which 
we have a-committee. I wish to urge upon 
every member to be present at our meetings. 
We have many interesting papers and there 
is ample time for pleasure in the afternoon, 
and we should have every man, whether an 
associate or active member, on the floor dur- 
ing the discussion beginning at ten o'clock. 
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The convention then adjourned until Sep- 
tember 8, at 10 A. M. 


Second Session—Tuesday, September 8. 


The convention met at 10 a. m., President 
Huntley in the chair. 

The President: The first thing in order 
this morning will be the reading of the re- 
port of the Committee on Relation Between 
Manufacturing Companies and Central Sta- 
tions, of which committee Mr. Marsden J. 
Perry is chairman. 

Mr. Armstrong: There is a little error 
there. We have been transposed. I am 
chairman of that committee, and Mr. Perry 
is chairman of the Committee on World 8 
Columbian Exposition. Before reading the 
report of the Committee on Relation Between 
Manufacturing Companies and Central Sta- 
tions, I will, with your permission, present 
a letter that Mr. Shaw, of Eau Claire, Wis- 
consin, has sent me from the special com- 
mittee, appointed at the last convention, on 
amendments to the constitution: 

Eau Ciarre, Wis., Sept. 3, 1891. 

The special committee on revision of the consti- 
tution appointed by yourself, pursuant to a resolu- 
tion adopted at the convention of the National 
Electric Light Association, held in Providence, R. 
I., in February, 1891, have had under consideration 
the question of revision of the constitution, and beg 
to report as follows: 

That, in the opinion of the committee, the funda- 
mental features of the constitution and the general 
plan involved, should not be dified or changed 
and that, while the constitution itself is susceptible 
of improvement in questions of detail, and if intelli- 
gently amended ma made more symmetrical, 
yet, as the constitution has not been in existence a 





The President: The next is the report of 
the Committee on Relations of Parent and 
Sub-Companies. 

Mr. Armstrong said: As this committee 
reported at the last convention so it reports 
to-day. No matter has been brought to its 
attention. Oneof its members asked yester- 
day, ‘‘ What excuse can we give previous 
existence or make for its continuance?” We 
have all realized the possibility of great 
good through this agency, but there has 
been but little attempt to utilize it. Unless 
something is to be accomplished in this 
field that demands the most thoughtful care 
and attention (and is the one point where 
our interests are to-day), the committee 
ought not to be continued. 

Mr. Weeks: I move that the Committee 
on the Relations between Parent and Sub- 
Companies be instructed to formulate a defi- 
nite plan of procedure for the protection of 
central station companies, and to prepare 
the necessary articles of agreement, and re- 
port the same to this Association in executive 
session at its next convention. 

Mr. Francisco: I second the motion. 

The President: You have heard the 
motion of Mr. Weeks, seconded by Mr. 
Francisco. Is there any discussion ? 

Mr. Weeks: In my opinion, along the 
line of work in the mind of this Association 
when this committee was appointed lies the 
salvation of the central station interests of 
America, and I think that the time has 
come for some plain talk on the subject. I 
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sufficient len, of time to give it a fair trial, it is 
our opinion t any changes, amendments or mod- 
ions at this time are undesirable, and we 
recommend that no amendments to the constitu- 
tion be submitted at the forthcoming convention. 
Respectfully submitted, 

Grorce B. SxHaw, 

E. A. ARMSTRONG. 

Committee on Amendments to Constitution. 

Mr. Shaw said that he was detained be- 
cause of engagements over which he had no 
control and could not be here. I move 
that this report be received and the com- 
mittee be discharged. 

Mr. Weeks: I second that motion, and 
with the permission of the chair in so doing 
I want to say that I am very glad that this 
committee has reached this wise conclusion. 
I take it that that state, that corporation, 
that association, that is continually dickering 
with its organic law isin a bad way, and 
that our constitution should be allowed to 
stand, at any rate until it has had that sea- 
soning of time which will enable us to de- 
termine wherein changes are necessary. 
When the Constitution of the United States 
of America was adopted you may remem- 
ber of having read in history that various 
objections were raised to it. It was held 
even by some that under that Constitution 
there would be nothing but ruin ahead of 
the States. But those croakers were not 
listened to, the Constitution was given the 
seasoning of time that it required, and it 
was found that it needed but comparatively 
a few simple amendments. (Motion car- 


propose, therefore, to briefly read you the 
situation. You will remember that the 
early history of electric lighting was phe- 
nomenal, in that the people were so ready 
to believe everything that was promised for 
the new industry, and so confident in its 
value as an investment. The wonderful 
achievements of Bell, Edison and others in 
telegraphy and telephony did much to pave 
the way for the introduction of the electric 
light. Such was the attitude of the public 
mind that companies were readily organized 
for central station work, and the extrava- 
gant statement of parent companies as to 
the performance of machinery, of their ap- 
paratus and of their manufacture were re- 
ceived with a cordiality not very compli- 
mentary to the wits of investors. Manu- 
facturers of apparatus claimed for it a high 
efficiency, in one case even as high as 105 
per cent. Declarations were made that, 
with the exception of brushes and commu- 
tators, which might need renewing every 
two years, it was practically indestructi- 
ble, ray, it was even held that it would 
improve with use, and they set their price 
so high on that that these qualities 
seemed assured. They guaranteed to pur- 
chasers: First, high efficiency; second, pat- 
ent protections; and third, exclusive rights 
in their respective territories. They assured 
investors that the new light could be pro- 
duced cheaper than gas, and in order to 
compete with gas and increase the demand 
for the apparatus, they advised continual 
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reductions in rates of service. Companies 
speedily organized in the larger cities, and 
capital smiled on electric light investments. 
It was soon found, however, that various 
so called systems of electric lighting were 
extremely crowded, and the apparatus was 
so short lived that investments must be in- 
creased to meet the demands for improve- 
ment and for renewals, for which the parent 
companies made little if any discounts. 
Still, so confident were the loeal companies 
in succcss during future years and so blindly 
credulous in the good faith of manufactur- 
ers, that the additional capital flowed in and 
the parent companies were enabled to en- 
large their producing powers and to increase 
their dividends. In the course of time it 
began to appear that the second claim of 
the parent companies, in consideration of 
which local companies had paid such high 
prices, could not be maintained. Patent 
protection was not given. The pioneer en 

terprises saw their field invaded by appara- 
tus employing the very devices for which 
they had paid so liberally upon the assur- 
ance that those devices were controlled by 
the grantors. Meantime capital was begin- 
ning to discover that electric light invvest- 
ments were often bottomless abysses. The 
crude and imperfect apparatus, itself short 
lived, necessitated constant renewals, its ex- 
treme delicacy necessitated frequent costly 
repairs, and the cut-throat competition in- 
stigated and supported by rival manufactur- 
ers using practicaily the identical appara- 
tus, affected public confidence. Most of the 
profitable fields had been occupied, and al- 
though the electric light had demonstrated 
its desirability and its superiority over 
gas, the rate of service was necessarily 
much higher, owing to the greater cost of 
plant, operation and maintenance. As the 
parent companies found themselves with 
immense producing powers, and without 
suflicient demand to employ them, the very 
powerful ones began to purchase the busi- 
ness and factories of the weaker, presum- 
ably to clear the field of competitors, and 
the temptation to violate their contracts 
with pioneer local companies proved to be 
strong. It was observed with a few of these 
systems that their purchasers had placed 
them in charge of their most experienced 
men, and after fortifying the weak points 
by the use of their own special devices, in- 
tending to sell this apparatus at greatly re- 
duced prices in fields already fully occupied 
by their own apparatus, which had been 
bought at high prices by companics to whom 
they had promised protection of all kinds 
What treachery can be more abominable 
for those who have borne the brunt of the 
new industry struggling for a foothold, who 
had literally enriched parent companies by 
their own bleeding, who had created the de- 
mand for apparatus that patent companies 
had to sell, and who, through their own ex- 
perience, had shown inventors and manu- 
facturers wherein their apparatus could be 
improvedand cheapened? But worse treach- 
ery followed. The most outspoken enemy 
of the electric light has always been gas. 
The gas companies were heavy cor; ora- 
tions, who had fully occupied the field of 
lighting for many years and had fattened 
upon the profits yielded by the industry of 
which they had a monopoly and which re- 
quired a plant comparatively simple in con- 
struction, easily and cheaply operated and 
maintained and employing raw material, the 
residual products of which were made to 
yield a handsome revenue. When the elec- 
tric light entered the field it labored 
under the enormous disadvantages of 
costly, complicated and imperfect apparatus, 
unknown operating expenses and deprecia- 
tion, and no bye-products. Yet the gas in- 
terests, recognizing the new light as a formid- 
able rival, fought it in every way available 
to a long established, powerful and wealthy 
monopoly. The parent electric companies 
were bitter in their denunciation of the 
methods employed by the gas interests in 
their efforts to prevent the establishment of 
the new industry, and until their revenues 
from local companies began to fail, assisted 
the latter in the strugglein every way which 
did not seriously affect their pockets. At 
the present time, Mr. President, the condi- 
tion of affairs is changed. The gas in- 
terests are still oppos«cd to the electric light. 
But, as this has shown that it has come to 
stay, gas companies all over the world are 
preparing for a new effort. They will wage 
war with our weapons; with cheap appa- 
ratus furnished them by our parent com- 
panies. They will endeavor to sodemoralize 
the field of electric lighting that legitimate 
business cannot stand the strain. Parent 
companies are selling to the gas interests, 
and they have the effrontery in their adver- 
tisements to boast of their success, apparatus 
that employs the very devices whose exclu- 
sive coutro] had been guaranteed to the in- 
terests that the new purchasers are straining 
every nerve to kill. And this is being done 
at a most critical period, when depreciation 
is becoming known at its full value, when, 
owing to the general depression, market 
values of service are at their lowest, and 
when there is a strong tendency on the part 
of municipalities to demand of the electric 
industries expensive, doubtful changes, 
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and to curtail their privileges and reduce 
their rights. The manufacturing com- 
panies are indirectly and directly promoting 
this tendency and are inciting municipali- 
ties to purchase plants, thus depriving local 
companies of that profitable service which 
they themselves have created. To the 100,- 
000 stockholders in the local companies of 
America is chiefly due the establishment of 
the new industry. They have produced the 
sinews of war and by them the battle has 
been fought and won. From them parent 
companies have derived support which has 
made them what they are. For this veteran 
service and this timely support what return 
do parent companies make? Having pos- 
sessed themselves of many millions of our 
hard-earned money, they are now violating 
their most sacred obligation and betraying 
us tothe enemy. You, Mr. President, like 
Agricola Senex, in the fable, have nurtured 
a Viper in your bosom. You have created a 
Frankenstein monster, who now turns his 
hand against you, and I warn you, central 
station men of America, that if you would 
save your millions you must prepare to 
carry the war into Africa with respect both 
to the gas and to the parent companies. 
These two interests, with their pronounced 
porcine proclivities in common, must both 
be considered in this connection. ‘The gas 
companies have, not without a certain assur- 
ance, fought well to concede to us the period 
of experimentation, believing that through 
the treachery of the parent companies they 
could easily step in and capture the business 
when its permanent value became known. 
After we have paid the score and quaff the 
froth they, like the thirsty soul in Virgil, 
intend to seize the bow] and drain it to the 
dregs. But, Mr. President, if to them we 
seem vulnerable on account of the prices 
which we have paid for apparatus, let us 
not forget that they too have their undipped 
heel. Their plants also can be duplicated 
at much less than their original cost, and by 
improved processes their rates can generally 
be greatly reduced and still leave a larger 
murgin of profit than most of us enjoy. 
Indeed the gas field is a most attractive one. 
For while gas is fast losing its place as the 
leading illuminant, it is certain to be the fuel 
of the future, and fuel will always be more 
generally and largely used than light. Fuel is 
everywhere a necessity, while light is largely 
a luxury. I, therefore, advise every one 
interested in electrical central stations to 
investigate the gas business, subscribe for 
the gas journals, and let slip no opportunity 
to gather information regarding this great 
industry. With regard to the parent com- 
panies, 1 will say that you central station 
men who have created these companies have 
the power to check their rapacity and, if 
need be, to destroy it. Your interests are 
identical. You have a peculiar element of 
strength in that you do not seek to serve the 
same customers and can, therefore, never be 
brought into conflict one with another. 
Your investments now aggregate upwards 
of 100 millions and with stockholders 
among the best business men—the lead- 
ing men of affairs in America—you 
have the power to inaugurate a movement 
and carry it forward which will be irresisti- 
ble. Why should this army of pro- 
ducers, with their 100 millions of active 
and productive property and their inex- 
haustible resources, submit to the extortions 
and treacherous attacks of a few syndicates 
who are little more than brokers in material, 
whose bona fide investments aggregate 
about 25 millions and whose factories can 
be duplicated—yes, and greatly improved 
upon for one half thatsum? Let us enter 
into a compact whereby we will pledge 
ourselves to purchase apparatus only of 
those companies who will treat us fairly, 
and in case we cannot get such fair treat- 
ment, in case We are met by a combination, 
a trust or a pool on the other side, let us 
pledge our united support toa new manu- 
facturing enterprise which will enter the 
field with this guaranteed business to rest 
upon, and, Mr. President, if, as a last re- 
source, if the worst come to the worst, let 
us, with our upwards of 100 millions 
of investment, call into a common fund 
from one to five, 10, or even 20, per cent. 
on our investments, and standardize our 
apparatus and do our own manufacturing. 
You, Mr. President, well know there are al- 
ready upwards of 12 millions pledged ia 
writing to this movement. Your committee 
should push this work forward with all 
possible vigor, as it cannot fail to result in 
the greatest good to the greatest number. 
(Applause.) 

Judge Armstrong: As chairman of this 
committee, I have listened with a great deal 
of interest to what has publicly been ex- 
pressed, and so ably expressed, by my fel- 
low member, Mr. Weeks. Since I have 
been a member of this Association this one 
question has been discussed with more vigor 
outside the meetings of the Association and 
when we have met one with another, than 
any other question; and indeed, it should be 
discussed, not only outside but inside, be- 
cause these very evils that he speaks of are 
the most dangerous things that we have to 
encounter in this business in which we are 
engaged. Now, there should be no conflict 
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of interests; there should be no throat cut- 
ting in this, because it is absolutely essential 
that we establish firmly this industry. Have 
any of your companies attempted, outside 
of your own circle, to place your securities? 
Have you attempted to do business outside 
of your own immediate circles—those with 
whom you are particularly interested? If 
you have,you have been met by just exactly 
these things that shrewd business men could 
see. If we are bound to be subject not to fair 
competition, not tothe ruling markets, not to 
anything of that sort, but if we are bound to 
be subject to raids, where will it end ? How 
will the business be advanced’? How will 
enterprises be exploited ? How can we cairy 
on, as we hope to do, the business in which 
we, as pioneers, have engaged? It is very 
natural that if we, as lighting companies, 
come into a territory and propose to succeed 
some other method of illumination, itis very 
natural that that method of illumination 
should seek to oppose us. No matterif they 
realize, as most invariably they do, that we 
can give a better thing, better suited for the 
purpose, do better work in this line, it is not 
natural that they, representing their stock- 
holders, should sit by quietly and let us take 
the field. They might as individuals, as 
citizens, condemn the fact and lament the 
fact that their interest as stockholders, as 
directors, as managers of another thing, 
make them oppose this advance, but, 
nevertheless, they will oppose it, and when 
they can be met with the encouragement, 


this committee was first appointed at Kansas 
City, it was with the idea of formulating 
some plan, doing something, only, however, 
because it was supposed that central station 
men would come to them-with suggestions 
and explanations, and experiences, so that 
we mignt before this have gone on to pre- 
pare against this day that seems now upon 
us. AsI take it, this resolution that Mr. 
Weeks has offered means that now, we, as 
an Association, through our committee, 
shall prepare some definite plan by which, 
because of its object, we agree firmly to 
stand, and by which we propose firmly to 
establish the business of our constituents. 
(Applause.) I am heartily in favor of tak- 
ing the most vigorous method, using tbe 
strongest possible means that we can, firmly, 
to establish our business, and I] am more in 
favor of that from the reason that any such 
act cannot by any possibility hurt any legit- 
imate enterprise. If that be so, no man can 
condemn what we suggest doing to-day. 
(Applause.) 

The President: Is there any other discus- 
sion on the subject. Thisis a very impor- 
tant one, gentleman; I would cal] upon Mr. 
Wilmerding, of Chicago, to say something 
on this subject. 

Mr. Wilmerding: I do not think, Mr. 
President, that any central station man can 
differ with Mr. Weeks and Judge Arm- 
strong on this point. We all know what 
experience some of us have had. Person- 
ally, I cannot say that we have suffered very 
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in this matter, and the position that al] 
central station men should take. Now, here 
is a station established. I go to my people 
asking them to invest money. What object 
is there, they ask, in investing money? 
How do we know but what there are going 
to be tbree or four parent companies 
coming and establishing plants, just 
as they have done already, and com- 
pelling us to keep buying them off all the 
time? Now a company that is organized 
and started in business, especially in places 
not large enough to sustain two companies, 
the only object in establishing the rival com 
pany isto compel the original company to 
buy them off orto sell apparatus to some 
opposing company. If the second company 
can raise enough money they will wipe out 
the first company and go on until the parent 
company comes in and wipes them out. 
Now, with this arrangement that has been 
discussed here and was discussed at Provi 
dence there is a united effort. The parent 
com} «nies and the manufacturers under- 
stand that it is not warfare, but simply 
self protection, and that if they deal squarely 
and honorably with the central station men, 
they will secure three times the patronage 
from those central station men that they can 
get by selling one or two plants to different 
parties scattered over the country. 1 have 
unfortuaately, been drawn into this contro 
versy about municipal lighting, and have 
been very flatteringly noticed by some of 
the municipal papers over the country in a 
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with the assistance, aye, with the direction 
of those who ought to be the last to encour- 
age them, those who ought to be the first to 
discourage them—lI say, when they can be 
met by that, it is no wonder that our enter- 
prises are hampered as they have been and 
as many are to-day, represented here upon 
this floor. Now, Mr. President, itis not a 
desirable thing that any of these methods 
that Mr. Weeks suggests should be engaged 
in by us as corporation or by us as individ- 
uals. Not one of them is to be commended. 
I will take that back—one of them is to be 
commended—that we engage to deal with 
those who will deal fairly by us. That I do 
heartily commend. But the others I cannot 
commend; and as [ take it he does not com- 
mend them either. No more does he com- 
mend the necessity that there is to build 
fortifications, to raise armies, to engage in 
war. No more does he deem it an advis- 
able thing to take physics, and yet all 
these things, under given circumstances, 
are necessary, and as I understand it, 
the circumstances are with us to-day, 
and if we suffer them to go, we will be 
in the position of a State that permits 
a host to fully arm and equip itself and 
come against it, and it remains defenceless 
and unprepared. We will be in the condi- 
tion of a man who suffers the inroads of 
disease to come so that there is no possible 
hope of recovery, no matter how much he 
may subsequently physic. Let us at this 
time diet ourselves. Let us at this time pre- 
pare, so that encouragement will not be 
given to those who seek to come against us. 
As I understand it, Mr. President, when 


much, and a combination such as has been 
suggested would take care of the future. 
That is what we want to kok out for. I 
think that a gentleman present who has had 
more experience in this line than I, can say 
more to the point than I can—Mr. Francisco. 

[he President: We would be glad to 
hear Mr. Francisco. 

Mr. Francisco: I am rather peculiarly 
situated on this question. I have been 
hauled over the coals for the last two years 
for this very thing. I have been furnishing 
light at about one-third the cost of produc- 
ing it, on account of this kind of guerrilla 
warfare. So that I know something about 
it from actual experience. I am now, as I 
was at Kansas City, and as I was at Provi- 
dence, strongly in favor of this movement, 
and I hope that the centra) station men 
of America will take hold of this as a body 
and carry it through as a body, united and 
strong, and there is no question in my mind, 
if they will do that, but that they will suc- 
ceed and that they will support themselves 
without any difficulty. It is not, as 1 look 
at it,a warfare. That is not theidea. It 
is simply self-protection. That is what we 
are after and nothing more. We do not 
want to inaugurate a warfare against the 
manufacturing companies or the parent 
companies. hat is not the idea. But 
we want to simply say to them when we 
have purchased a thing we wish to have 
the right to use it, What we want is pro- 
tection. We want them to comply with the 
agreement they made with us, and we want 
the power if they do not do it to compel 
them to do it. That is the position I take 


way which is not very cheering, but 1 bave 
got so accustomed to it now, that I do not 
think anything aboutit. In fact, if I do not 
see some article inregard to my theories and 
my quaint idea on municipal lighting in 
some paper somewhere about every day, I 
think it must be that the matter is falling off 
and that the principle of municipal lighting 
is rather going backward. But the same 
principle is involved there that is involved 
here. A city gets the idea that it can pro- 
duce lights for about half of what the cor- 
porations can produce them for. Some 
parent companies go to the officers of 
the city and propose to put in a plant. 
Now, they are not only going to furnish the 
city lighting, but they are going to 
put in lights and do commercial busi- 
ness right in direct opposition to the 
local company, whose capital is invested 
there and whose rights that very city. has 
guaranteed by contracting with it to do that 
business. Now, after they have invested 
their millions of dollars in that property, 
this parent company. tells the city that it can 
produce its lights for half of what the local 
company is charging for them. Now, that 
iy entirely wrong, and this combination of 
central companies should be made to meet 
that point right here, whether it is selling to 
cities or selling to other opposing corpora- 
tions, I do not care which itis. They should 
be met there and they should be forced to 
abandon that scheme and treat the local and 
present companies fairly and honorably. 
Mr. Wilmerding speaks of Chicago. I saw 
there was a bill introduced in the Illinois 
legislature allowing the city of Chicago not 
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only to produce its own lights, but to furnish 
commercial lighting all over the city of Chi- 
cago,in direct competition with the local 
company there. Now, everybody knows what 
the result of those things will be. Every- 
body knows if they can tax you and me to 
make up the deficiency that they can wipe 
out any local company, no matter how large 
its capital, If the city has the privilege of 
falling back and taxing the people, of course, 
there is no possibility of competing with 
them. I trust that this matter will go for- 
ward and that the men of this convention 
will take this thing by the horns and put it 
in proper shape and carry it forward. 

Mr. T. Carpenter Smith: I have listened 
with a great deal of iuterest to Mr. Weeks’. 
Judge Armstrong’s and Mr. Francisco’s 
remarks. I was very much interested in one 
proposition put forward by Mr. Weeks where 
he spoke of forming a company for the 
nanufacture of apparatus. I think that in 
that suggestion there is a weapon that lies 
ready to the hand of every central station 
man. We know that there is enough ma- 
hinery on which the patents have entirely 
run out which can be used for nine-tenths 
f the lighting in an electric light station, 
eferring more particularly to arc apparatus. 
The one feature in an arc machine which 
has been used to sell apparatus more than 
inother, and which has been used by parent 
sompanies, one against the other, is that of 
. good regulator. I have had some little 
xperience—not very much—in arc lighting, 
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the remarks made by Mr. Weeks and by 
Judge Armstrong. must say, however, 
that I have a good deal of sympathy with 
the parent companies, because, as business 
men, we all admire acompany that is ag- 
gressive in pursuit of business, and, while I 
admire their aggressiveness, I must say that 
I question the policy of their procedure in 
these matters. Itis far better, it seems to 
me, to have a healthy, vigorous company in 
any one locality than two or three compet- 
ing companies that are slowly dying of in- 
anition and who are cutting each other’s 
throats. But it seems to me, sir, that this 
matter has been so well expressed, that the 
different arguments have been so well put, 
that it would be a pity, considering the 
smallness of the attendance at this meeting, 
if the rest of the members who have not an 
opportunity to be present here to-day should 
have to wait until the minutes of this Asso- 
ciation are printed in due form, and on that 
account I beg to move that the paper by 
Mr. Weeks, with the remarks of Judge 
Armstrong added thereto as taken down by 
the official stenographer, be printed in the 
form of a pamphlet at the earliest possible 
moment out of the funds of the Association 
and sent to every active memt er. 

Mr. Seely: Is this the final report? 

The President: I will entertain your mo- 
tion, Mr. Nicholls, later on, after considera- 
tion of the report of the committee. 

Judge Armstrong: In reply to Mr. Seely’s 
question, I would simply say that the com- 


I move that;the Committee on Relations Between 
Parent and Sub-Companies be instructed to formu- 
late a definite plan of procedure for the protection 
of the central station companies and prepare the 
necessary articles of agreement, and report the 
same to the Association in executive session at its 
next convention. 

The motion was seconded by Mr. Seely 
and carried. 

The President: Now, Mr. Nicholls, we 
will entertain your motion. 

TheSecretary: Mr. Nicholls’ motion is that 
the report of ti. committee and the discus- 
sion thereon be printed and distributed at 
the earliest moment. 

(The motion was carried.) 

The President: I will call now for the re- 
port of the Committee on Data. 

Mr. H. M. Swetland: In the absence of 
Mr. DeCamp I have been requested to pre- 
pare and submit the following report rela- 
tive to the comparison of economy in the 
generation of power. 


REPORT OF THE COMMITTEE ON DATA— 
COMPARISON OF ECONOMY IN THE 
GENERATION OF POWER. 


Your committee finds almost a universal 
opinion among managers of electric light 
stations that it is impossible to record actual 
expense in generating power for this service. 
owing to the fact of freque.t changes of 
load and short and irregular runs. The ag- 
gregate coal bills from week to week may 
be compared with the charges made for 
lights delivered, but whether his aggregate 
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ind I have found that the best regulator of 
inare machine is a good big load (applause). 
Now, I think that there is not a ceatral sta- 
tion in the country but that has bought and 
paid for enough patent regulators to take 
care of all their small circuits—all their cut 
ircuits—and I think if this committee put 
in the hands of every central station infor- 
mation that would enable them to buy ma- 
hines which would run their full circuits, 
ind let them keep those for which they have 
ilready vaid heavy prices to run their cut 
ircuits, that you have got a weapon to bring 
the parent companies to a sense of what it 
neans to lose nine-tenths of their business at 
once. I feel that this committee, if it be 
ontinued, should look at the matter in that 
light. Itis information of that kind which 
we want circulated among the central sta- 
ions. I know station after station that has 
enough apparatus to do its whole business, 
which it cannot use on account of defects 
in it—its old apparatus, which could be fixed 
up and do efficient work if its men knew 
how to fix it. But the parent companies tell 
them it would be necessary to buy new stuff. 
Advice to buy new material is what they are 
always met with. What the central station 
wants is information which will enable it to 
use its old stuff that it has already bought 
and paid for. I believe there is enough 
apparatus to-day in central stations to do all 
the business for 10 years to come without 
buying another particle from the parent 
companies (applause). 
Mr. Nicholls: I am very much interested 
in the question at the present time, and I 
have listened with a great deal of interest to 


mittee’s report was that nothing had been 
offered by the membership of the Associa- 
tion to the committee, and under the line of 
its appointment it did not understand that 
these various things could be entered into by 
it. It was to stand more as an arbiter be- 
tween parent and sub-companies where this 
question arose, and while outside there has 
been the greatest amount of muttering and 
discontent and feeling, as has been well ex- 
pressed here to-day, yet, so far as the commit- 
tee is concerned, nothing had come to it. 
There was no necessity for the parent com- 
pany to come; it did not care to; it wanted to 
be let alone. None of the sub-companies 
seemed to understand that they were to bring 
in their grievances, if they had any, to this 
committee, and the suggestion of the com- 
mittee was that if it should be continued 
there should be some definite direction given 
to it to take the initiative, or else that the 
committee be no longer continued as one of 
the committees of this body. 

Mr. Seely : This Association need not take 
any action of the body on this subject, ex- 
cept to receive the report of this committee 
and either continue it or discharge it. 

The President : The matter under discus- 
sion is simply the report of the committee, 
and it is for the body to determine what to 
do with the report of that committee. 

Mr. Burleigh : If I understand the matter, 
Mr. Weeks’ motion is before the house that 
this committee be continued. 

The President: Will you please write out 
that motion, Mr. Weeks ? 

Mr. Weeks wrote out and handed to the 
secretary the following motion: 


compares favorably with the coal actually 
necessary to perform this work, or whether 
it be twice the amount necessary, is often 
considered an unanswerable question. In 
most instances where records are kept the 
date begins and ends with the number of 
pounds of coal burned and the number of 
lights delivered, no attempt having been 
made to record the performance of boilers 
and engines separately ; and, while the data 
furnished might prove the economical op- 
eration of the aggregate plant, they often 
show a wide margin for waste, which may 
be either in the boiler, engine or dynamo 
room. 

The committee are, therefore, confronted 
with this fact: A large majority of the 
stations do not make records of the per- 
formance of their machinery in sufficient de- 
tail to be of service in the matter of com- 
parison, and, while many reports have been 
received covering fully the work contem- 
plated, sufficient data has not been received 
to form a complete report that can be sub- 
mitted at this meeting. The work of the 
committee must therefore be directed to the 
encouragement of simple duty tests, and, if 
we may suggest it, to put in directions fur 
such tests. Until it shall have been made a 
part of the routine work of a central station 
to keep these records, the ‘‘ duty tests” will 
continue to be the “‘ mole hill mountain” 
of the management, and the difficulty in 
making these records will be over-estimated. 
Once entered upon, the simplicity of the 
work is apparent, and the management finds 
this report as indispensable as the others. 

In this respect the work of the committee 
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has been misunderstood. We do nct advo- 
cate a pony brake and engine indicator on 
every piece of machinery, or a corps of 
clerks and experts to make instantaneous 
comparisons of coal with power developed, 
but we urge that every piece of machinery 
should be frequently tested, and records of 
performance made. When we remember 
that the entire paraphernalia for a test of 
evaporation of boilers consists of a barrel, a 
pair of scales, a thermometer and sn intelli- 
gent engineer, the simplicity of the work 
becomes apparent, and when the test once 
made develops the fact that we are only 
evaporating six pounds of water. where the 
boiler manufacturers guarantee 11, the per- 
sonal advantage of this test is plainly seen in 
dollars and cents. Many errors creep into 
the boiler room that are not observed until 
the test of evaporation stirs up a careful 
search. Then the boiler settings may be 
found incorrect, the draft imperfect or not 
properly regulated, or the firing may be 
done in such a manner that the coal wasted 
exceeds the coal used. If this test and the 
simple test of the amount of steam used in 
the engine can become more general, the 
work of this committee can be made more 
comprehensive, and individual benefits can 
be derived fully compensating with the 
work involved. 

That our report is not completed and our 
work finished is partially the fault of the 
committee. Our circulars asked plain ques- 
tions which have received careful attention 
at the hands of the central station men, and 
replies have been prompt and co-operation 
all that the committee could desire, but we 
have failed to show a sufficiently definite 
object, to sufficiently urge the making of a 
few simple tests where no records are kept, 
and to prove conclusively the advantages of 
the tests to every manager, independent of 
any organization. 

We suggest a continued effort. A grow- 
ing interest in this work has been awakened, 
and it is only necessary to make a persistent 
effort to secure the results ‘hoped for when 
this work was undertaken. 

When the National Electric Light Asso- 
ciation all have recorded 2,000 water tube 
boilers in use in this service, five per cent. 
of which are evaporating 10 pounds of water 
per pound of combustible, 10 per cent. 
evaporating eight pounds and 85 per cent. 
averaging only six to seven pounds, the im- 
portance of this work will be apparent, and 
when the records of this Association show 
4.000 automatic high speed engines in use, 
guaranteed to deliver one horse-power for 
one hour with 18 pounds of water or steam, 
when ruvning condensing, using frum this 
amount to 25 or 30 pounds for this service, 
the manager will include among the reports 
from his assistant the date necessary to this 
work. The time will come when this Asso- 
ciation will make these tests for the benefit 
of its members. 

One electric company has found it advan- 
tageous to make a thorourh test of all the 
leading steam engines and boilers offered 
for this service. Our organization offers 
great advantages over individual or corpo- 
rate enterprise in this direction. We have 
almost every type of equipment in use and 
it only remains to record its performance to 
make the advantage of membership in this 
organization as apparent from a_ purely 
financial basis as it now is on the basis of 
education and social enjoyment. 

Mr. Burleigh: I move that that report be 
accepted and the committee continued. Their 
work is being done right, I think. 

Mr. Seely: I second the motion. (Car- 
ried.) 

The President: I believe there is another 
section of the report. 

Judge Armstrong: I move that that part 
of the report be continued, and then we can 
take it up subsequently. (Carried.) 

The President: The report of the Com- 
mittee on World’s Fair, Marsden J. Perry, 
chairman. Are there any members of the 
World’s Fair commission bere? If there is 
no report from that committee, Director-Gen- 
eral Davis has sent here as a representative 
of the World’s Fair the secretary of the 
electrical part of it, Mr. Hornsby. I take 
pleasure in introducing Mr. Hornsby to 


ou. 
P Mr. Hornsby : The World's Columbian Ex- 
position was very much pleased at the action 
taken some time ago by your Association, 
in the appointment of a Committee on 
World’s Fair. That courtesy is responsible 
for my presence here to-day as the commis- 
sioned officer of the World’s Fair, represent- 
ing especially the electrical department. I 
will try to explain to you just what is con- 
templated. The World’s Fair is composed 
of 646 acres, 100 of which is to be under 
roof. This is the north of the part—this the 
south. (Points to map.) (Mr. Hornsby then 
described at some length the different build- 
ings.) 

In the discussions of the Classification 
Committee of the World’s Fair a year sgo 
the electrical department was given a group 
under the department of machinery and 


_assigned to a corner of machinery hall. Its 


part was inconsiderable and very little was 
thought of it. The two learned gentlemen 
who assisted the commission to make the 
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classification insisted that electricity was a 
branch of macbinery and as such was en- 
titled only to the consideration of bei. g 
grouped with machinery. That has been 
changed. The electricity building is 700 
feet long by 350 feet wide, having 240,000 
square feet of floor space. It has a 100 foot 
gallery around the entire extent at an 
elevation of 383 feet. The roof is 160 feet 
high, dome shape. It is in the Italian 
renaissance architecture, under contract to 
cost $650,000. That is to be purely for the 
electrical exhibits. The building for the 
service of the exposition with electricity 
occupies a larger scope than itdid. Electric 
Jaunches will be here. An electric railway 
will traverse the entire length of the ground. 
This is a mile and three-quarters. The road 
will be three miles or thereabouts long. 
Electrically propelled elevators will be in all 
of the buildings. Everything that is done 
in the shape of power will be by electrical 
transmission. (Applause.) This will be an 
expensive plant. The various companies 
engaged in the supply of power and light 
will be contracted with to build modern 
lighting and power stations of their own, 
after their own plans, to be approved by the 
exposition management. This will be a 
24,000 horse-power plant—a large one, tbat 
you gentlemen will know. The distribution 
from here will be in three directions. From 
this plant will be served 8,000 arc lamps, 
85,000 incandescent lamps. and 4,000 horse- 
power for the operation of the machinery 
belonging to exhibitors. 

A good deal has been said in regard to the 
finances of our exposition. You gentlemen 
are financial people, and I may be pardoned 
for reading you just a few figures. The re- 
sources of the Chicago exposition are as fol- 
lows: 


From stock subscriptions..............- $5,000,000 
From Chicago city bonds authorized by 
CO SlAll... .ccccccvccccccccccccccesoces 5,000,000 
Gate receipts guaranteed........... 7,000,000 
Concessions and privileges............. 1,000,000 
From salvage estimate............++..-- 3,000,000 
eee rer $21,000,000 


Against these resources are to be drawn 
amounts as follows: 

For ground and buildings............... $12,766,000 
For administration... ........ Siac 3,308,000 
For operation, May to November, 1893. . 1,550,000 

Recapitulating, therefore, the exposition 
company will spend $26,000,000, the United 
States government, $1,500,000; the States 
and Territories have already subscribed 
$5,000,000—two or three special State ex- 
hibits. This is not including $5,000,000 
which have been subscribed by foreign gov- 
ernments for the maintenance of their ex- 
hibits. The South American States alone 
have subscribed $2,700,000 for their share. 

The following nations have already re- 
plied to the invitation sent by the United 
States government: Great Britain, the Brit- 
ish Empire, France, Germany, Spain, Japan, 
China, Mexico, Peru, Honduras. Salvador, 
Costa Rica, Columbia, Cuba, Guatemala. 
Jamaica, Nicaragua, Chili, San Domingo, 
Turkey, Ecuador, Denmark, Russia, Egypt, 
Moroceo, Venezuela, Brazil, Hayvti and the 
Argentine Republic. These are almost what 
we may expect. It is now 18 months be- 
fore our exposition opens. We have al- 
most the entire world to draw from already. 
It is impossible to say how far we may have 
to go. Since the inauguration of the move- 
ment to make an expositicn at Chicago it 
has so developed that the amounts of money 
already set apart up to a year ago have been 
found inadequate. Therefore, an extra 
$5,000,000 is being provided by subscrip- 
tion in Chicago, and a loan of $5.000.000 is 
being arranged for with the United States 
government, increasing the resources of the 
World’s Fair to $42,000,000. 

So far as we. are concerned ourselves, the 
electrical department has been divided, the 
services being absolutely separated from the 
exhibition department. All of the exhbibi- 
tion will be under the superintendence of 
the Chief of the Department of Electricity. 
Everything electrical in the exposition will 
be on exhibition. But this plant here will 
be purely a service plant, the exhibition 
feature to be a secondary consideration. It 
was contemplated originally to install there 
a service plant proportioned to the good 
will of the electrical people—free lunch. as 
some one has been pleased to callit. The 
management of the exposition thought it 
would be impossible, on account of the gen- 
eral interest taken in the exposition, to have 
the electrical people donate for the use of 
the exposition enough apparatus and enough 
talent to serve the purposes contemplated. 
By the hardest work and closest application 
of the electrical department, we have made 
it appear advantageously, and certainly for 
the benefit of the electrical people, that that 
course would not be in accord with their 
wishes. Their interest would be dampened 
if such a procedure were to be inaugurated. 
Therefore, we have been successful in having 
this plant installed purely as a business 
proposition, the idea being to demonstrate 
unequivocally and in practice the economy 
of an electrical service over that which was 
contemplated before—steam and gas. In 
that far we have been successful, and after 
the Columbian Exposition I think that we 
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will be able to demonstrate fully all that has 
been claimed for electricity on the score of 
economy, comfort and luxury, if you please. 
(Applause.) Gentlemen, I thank you. 

Mr. Francisco: I move you, Mr. Presi- 
dent, a vote of thanks be tendered to the 
secretary of the Columbian Exposition for 
the full, interesting and explicit explana- 
tion and description he has given here of 
the plans for the Columbian Fair. (Carried.) 

Mr. Seely: I move, sir, that yeu dis- 
charge the Committee on the World’s Fair 
and that the chair appoint a new one. 

Mr. Hornsby: May I be pardoned one 
moment, Mr. President. There is one other 
matter I contemplated speaking about, but 
neglected. I have been in correspondence 
for six months or thereabouts with electri- 
cal people in all parts of the world relative 
to the holding in Chicago, in 1893, of an In- 
ternational Electrical Congress. I have ar- 
rived ata point in our correspondence and 
negotiations at which I can say the project 
is in the way of being successful beyond 
our highest hopes. We look for the pres- 
ence in Chicago at that time of the ablest 
men in the greatest profession now in exist- 
ence. The Europeans have promised to 
have their very highest authorities with us. 
The best of the electrical people of this 
country are heart and soul with us. The 
representatives of the societies in this coun- 
try and in Europe have signified their 
intention of taking active hold of the 
matter of holding this International Elec- 
trical Congress. A good many of these 
congresses have been held heretofore. 
largely in Europe. A good deal of 
satisfactory -work has been done in 
the settlement of standards, the unification 
of methods, the revision of nomenclature— 
all of those things. Very little, however, of 
that work has been done in this country. It 
seems to be the feeling among scientific 
men that we are on the eveof a greater revo- 
lution than has taken place in the Jast few 
years. The chasm which stands between 
what we know and what we do not know is 
deep. It may be unfathomable, and the 
hidden recesses of nature may not be for 
our exploring, On the other band, some 
man in the vanguard of this work may 
brush aside the veil that hangs before us 
and reveal the thing that has been sought so 
long. The great revolution may be at 
hand. Why. then, may not this be the 
time? The bringing together of the Nestors 
of our science, the concentration of thougbt, 
the settlement of methods—all of these 
things will tend to great good. The stand- 
ards in the profession can be more fully 
settled. Unquestionably the nomenclature 
of the science can be revised at least in some 
particulars; and to the world in general 
such a congress as this would do great 
good. The question has come up whether 
this should be done through and by the 
World’s Columbian Exposition. or whether 
it should be done by the various societies. 
The question should be answered in the affirm- 
ative in both instances. It should be done 
by the societies. They have largely con- 
tributed already. It should be done under 
the auspices of the United States govern- 
ment, which is the authority for holding the 
World’s Columbian Exposition. As the 
representative of the electrical department, 
as the accredited commissioner to this con- 
vention, I will say that the exposition man- 
agement stands ready now and at all 
times to aid such a movement in any 
way. A provision has been made in the 
renort of the presiding officer of the 
exnosition management which will be read 
hefore Congress next Winter with a view to 
having the government of the United States 
take official notice of the contemplated elec- 
trical congress. The management of the 
exposition have already acquiesced in the 
proposition to build a hall for the holding 
of this congress on the exposition grounds. 
All of the adjuncts of debate will be present. 
No money will be spared by the manage- 
ment to make the congress in every wav a 
successful one, and Ido hope that at this 
meeting of this Association—strong. power- 
ful, prominent. representative as it is—that 
some action should be inaugurated looking 
to the starting of the ball which shall roll to 
be a gigantic one. Something should be de- 
veloped at this time that would give us a 
nucleus around which to work. In the 
course of time the other societies will take 
their part. The Electrical Engineers, I un- 
derstand. have gone far already, and with 
the help of such societies as these. we have 
no question about farthering a proposition 
to hold an International Electrical Con- 
gress. (Applause ) 

Mr. T. C. Martin: Mr. Hornsby, in his 
remarks. bas made reference to the work of 
the American Institute of Electrical Engi- 
neers in connection with this congress, and I 
think I may briefly state what has been 
done, and then if you will allow me, sug- 
gest that this Association act upon some- 
what similar lines. Two and a half years 
ago, at least, at any rate before it was known 
that the World’s Fair would go to Chicago, 
and when some of us still fondly hoped that 
it would not, the American Institute of 
Electrical Engineers, taking time by the 
forelock, appointed a committee to secure 


the holding of an electrical congress or con- 
ference in this country. congress was 
then about to be held in France, at 
Paris, at the exposition, avd we sent 
delegates to that congress. Those delegates 
—some of our most prominent electrical 
engineers and inventors. among them being 
Mr. Edison, Prof. Elihu Thomson and others 
of that rank—extended in the name of the 
institute to the delegates to that electrical 
congress an invitation to attend such a con- 
gress in this country during the Columbian 
Fair year. The invitation was received and 
accepted. During the present year another 
congress of like nature is being beld at Frank- 
fortin Germany. That congress in France 
was held under the auspices, first, of the 
French government and of the exposition 
authorities, and secondly , under the auspices 
of the French Society. A similar procedure 
prevails at the present time in Germany with 
regard to the conference there, and it is being 
held under the auspices of the government 
and with.the direct support and aid of the 
German Society. Now, I think that Mr. 
Hornsby has outlined to us just such a line 
of action for work in this country. It is 
proposed on the part of the institute, and 
when I say that I speak as secretary of the 
committee which has the work in band, to 
work as far as lies in our power, with the 
World’s Fair authorities, and we think that 
with the assistance and co-operation of such 
powerful bodies as this, the congress that is 
held in Chicago in 1893 will not only be the 
most memorable, but the most useful of all 
the congresses that have been held up to 
date, and, as a member of this Association, I 
think it-would be well, in supporting Mr. 
Seely’s motion, to have a committee appoint- 
ed that will work, that will permit this Asso- 
ciation unreservedly to the support of the 
World’s Fair, and to make the movement in 
Chicago and tke congressa success (applause). 

(The motion of Mr. Seely was carried. ) 

The President : The chair will appoint as 
such committee, Mr. B. E. Sunny. of Chi- 
cago; Mr. 8. G. Coleman, of Milwaukee; Mr. 
Maurice Hart, of New Orleans; Mr. Fred. 
W. Royce, of Washington, and Mr. Chas. 
W. Price. of New York. 

The electrical report of the Committee on 
Data, I believe, is pow in order. If Mr. 
Peck has the report he will kindly read it. 

Mr: Peck: As the report of the electrical 
section of the Committee on Data, I wish to 
present this form by which to record data 
concerning street lights. (Form was then 
exhibited.) 

Judge Armstrong: I move that it be 
received and adopted. 

Mr. Burleigh : And that the Secretary of 
our Association refer it to the Census De- 
partment, at Washington, with the request 
that they so arrange their statistics as to con- 
form to that form. 

Mr. Weeks: My attention has beer called 
to a clipping from one of the Kansas City 
papers regarding the price of street lighting 
in various cities of the country, and I take 
it that if data are to bave any value what- 
ever they should be accurate, and Iam very 
sorry to see that the data that are given by 
the Census Department in Census Bulletin 
No. 100, referred to in this article, are not 
accurate. For instance. the statement is made 
that in San Francisco the price is $440.67 
for one arc lamp for one year andin Denver 
$58.46. Those statements are made simply 
without any qualification whatever. I hap- 
pened to be familiar with the facts in both 
cases, and I know there is no foundation— 
absolutely no foundation for those state- 
ments; and I think that it is but just to our 
good friends Rollins. of Denver. and Roe, 
of San Francisco—than whom there are no 
fairer minded and juster men in the fraternity 
—that that statement be corrected. The 
facts are that in San Francisco, where, it 
should be remembered, coal is $7 a ton, 
the highest price paid for any one lamp 
per vear is $361.90. and that is a 4,000 
candle power lamp, maintained at a point 
remote from the central station, with a con- 
siderable mileage of circuit in order to reach 
that point, of course, and. instead of being 
so generous as one would infer Brother 
Rollins has heen in Denver. to give them an 
arc lamp for $58.46. his good business 
sense has led him to do quite otherwise. 
The rate that he gets there is $150 within 
a certain radius and $216 outside and for 
tower lighting—two very different proposi- 
tions. In this connection I want to call at- 
tention to the amendment that was sug- 
gested by the committee to the scheme pro- 
posed by Mr. Foote, that a very important 
factor in this whole matter—oze of the most 
important factors—is the question of distri- 
bution. I have had occasion to look into 
this matter quite extensively of Jate, and I 
find that the distribution of municipal lights 
ranges all the way from eight and six-tentbs 
lamps per mile of line down to one lamp per 
mile of line. Any electrical engineer will 
at once appreciate the importance of this. 
and that element should always be included 
when a comparison of pricesis made. Of 
course, there are other elements that occur 
to almost every one—the system used, the 
watts consumed, the period of contract, the 
price of coal, whether it be water power or 
natural gas-—but the mileage of circuit per 
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lamp seems to have been generally over- 
looked. It isimportant in two ways—first. 
it determines the amount of investment. [| 
find in the cities that I have looked up that 
the investment per lamp in street systems 
ranges from $385.87 to $190.40. You can 
readily see that when it comes to operation 
it will be :till more important, as not only 
has the resistance of the line to be overcome, 
but it bas to be controlled and maintained, 
and your trimmers have to traverse all of 
this distance. I want to say that I think 
that Mr. Foote, in the schedule proposed, 
has covered the ground very thorougbly, 
with the amendment suggested by the com 
mittee. I hope that he will find that it will 
be readily filled out by the central station 
men. 

Mr. Francisco: There are so many factors 
that enter into the question of cost that it is 
utterly impossible, without some such in- 
formation as we can get from this census 
matter, to tell anything about the matter in 
any way, shape or manrer. You will often 
see published in the newspapers and maga- 
zines, statements of the cost of street light- 
ing in different places. They will give the 
cost in Boston. where steam power is used 
and coal is $5.50 per ton, and compare that 
with the cost in some place in the West, 
where water power is used and no coal is re- 
quired, and where they are burning in one 
place 1,000 lights and in another 50 lights. 
In one article which I read I saw the state- 
meot published that Boston had to pay $180 
per year, while Ypsilanti only paid $13. 
That would carry the idea that the citizens 
of Boston were being outrageously swindled, 
whereas, the fact is that Ypsilanti uses water 
power, while Boston uses steam power. 
You cannot make a good comparison of 
those things without you have such facts 
before you, These statistics that Mr. Foote 
will furnish may cover that very giound, 
and will show up all these different points, 
so that you may make a comparison and 
make it intelligently. I trust, therefore. that 
poh ag 3 bat be thoroughly carried for- 
ward. 

Mr. Foote: You all know that this sub- 
ject.is one which interested me before I had 
anything to do with the census. Mr. Weeks 
has called your attention to some things that 
the census office has done that on the sur- 
face presentation seemed to be hurtful. I 
took a little consolation out of those figures, 
thinking that if they hurt you pretty badly 
it would show the necessity of giving cor- 
rect data on my schedule so that I could 
make a report which would help you out of 
the hole. I have prepared a schedule that 
contains a number of points of inquiry. I 
submitted that schedule to 37 managers of 
companies, every one of whom when they 
first took up the outline commenced by the 
wise remark, ‘‘cutit down.” The net cut- 
ting down made by the 37 managers was an 
increase of five points. The outline forstrect 
lighting reports that bas been submitted 
to you can be filled out from the infor- 
mation to be obtained by those schedules, 
provided we get the information on the 
schedules. Mr. Weeks calls my attention to 
the fact that he wanted a mile of circuit 
included, but I cannot make a report on 
a wile of circuit unless you give the mile 
of circuit on your reporistome. Some of 
you may think it strange, but the fact is 
that a great many central station companies 
do not know anything about the mileage of 
the circuit. Knowing how difficult these 
things were to reach, and knowing the 
necessity, the supreme importance, of 
having these figures correct when published, 
I bave induced the superintendent of the 
census to appoint Mr. Foster as a special 
agent to visit central stations in the State 
of New York, go over the schedules 
with them, correct and verify their state- 
ments, and lend his assistance to them in 
filling out those schedules, so that I may 
feel when I have the figures for tabulation, 
that I have something which is bona 


fide, something which is reliable, and 


which can be accepted as an authority by 
the people of this country on that question. 
That work will be pushed to completion as 
rapidly as it can be done, and I hope that 
every man that Mr. Foster may call upon 
will see the importance of laying aside his 
business for the hour and giving Mr. Foster 
the time, so as not to hinder him in his move- 
ments, but let him complete the work as 
soon as possible. I believe it is possible now 
with the opportunity that we have to so 
formulate a report for street lighting, con- 
tracts and prices, that it will forever wipe 
out these wrong figures, commencing with 
the highest priced Jamp found in the country 
and ending with the lowest priced iamp, 
with no details given to shuw why one is 
high and the other low. The more I have 
had to do with this problem of data and 
statistics the more conservative I get, and 
the more afraid I am of making apy state- 
ment whatever with figures. My friend, 
Mr. Tiffany, who published that bulletin. 
started out on the theory that he must 
ascertain the number of miles of street in a 
town,and the number of lamp-postsin a town, 
and he simply passed every post that had a 
lamp on it as one lamp, as he unfortunately 
called it. He ought to have called it one 
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post, and then it would have been all right, 
yut he made no discrimination between an 
eight foot gas burner on a post, a kerosene 
lamp on a post, and a tower of 2,000 arc 
imps on it. He counted them all as one 
post, and his schedule is worked out upon 
bat theory. I think you will find, if you 
ive the necessary patience for this work to 
e done (and it takes time to do it), you will 
t a report that will absolutely relieve you 
from all the difficulties you have been under 
meeting these figures as to the cost of 
iblic lighting. That we will give you as 
on as possible—having the two features 
ways in reserve: First, that you give me 
figures that are correct, and secondly, 
it the Census Office give me a sufficient 
nount of clerical help to do the work— 
1th of which are very necessary things. 
Vhat we want to have is figures that will 
ot lie, and in order to have those we must 
ive figurers whd will do correct work. 
Applause.) (Motion carried.) 
Mr. Armstrong : The Committee on Legis- 
tion has no report to make. The design 
that committee was that the members 
ym each State would give the matters of 
g'slation oecurring within his jurisdiction 
the chairman of the committee, so that it 
uld be formulated and submitted here, a 
lendid scheme, but unfortunately it has not 
rked at all. In my own State(New Jersey) 
e legislature was so busy with political 
utters, fortunately, as to leave us almost 
tirely alone, and [ think that is about all 
it we need to ask in the way of legislation, 
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The President: In the absence of Mr. 
Maher, who is the member of the committee 
from New York State, 1 will say that each 
year in New York we have had a bill up 
(we had one Winter before last, and there is 
one down there now), but, as is usually the 
case in New York city, the tail was trying 
to wag the dog. In other words, the mem- 
bers of their electrical commission in New 
York city are getting a good fat salary, and 
they want to nurse that thing as long as they 
can. The bill contemplated would wipe 
them out. So we have got them fighting 
amongst themselves, and the result is that 
nothing has been done in New York State, 
and we are liable not to have anything done. 
The coming Winter I presume that the 
same thing will be up, as I know of a gen- 
tleman who is a very hot candidate for one 
of the commissions, but I have no doubt, 
that some of Mr. Seely'’s friends—Mr. Jake 
Hess or Mr. Theodore Moss, or some other 
one over there—will be as anxious to retain 
their positions.as they were last Winter. 

Mr. Bell: I would like to ask, partly as a 
matter of information, and partly as bearing 
upon a subject that might develop into 
something interesting, and as relating to a 
subject ia which I feel a considerable inter- 
est—as I have had my attention called to itin 
one way or another in the light of these ob- 
noxious bills—I would like to inquire 
whether there has ever been any systematic 
attempt to find out the nigger in the fence 
in this business? ln other words, whether a 
majority of these bills emanate from cranks, 






Pleas shall appoint a jury of view, and that 
jury of view shall proceed to assess dam- 
ages and costs upon such telegraph, tele- 
phone or eleciric light company. There 
was an influence brought to bear in favor of 
that bill which could not be overcome. 
Some of us took the trouble to contest it, 
and found that the Suburban Electric Light 
Company, of Philadelphia—a county com- 
pany—had asked the Land Association along 
their route for the privilege of cutting 
trees. They went to the secretary's office 
and asked for this privilege, and he said, 
“Yes, you can cut all that you want to,” 
meaning just to cover the right of way out- 
side of their fence. But that company went 
to work and cut trees down that were inside 
of the fences. Any one traveling from 
Philadelphia to New York can see for over 
half a mile the fine trees lying right there 
on the road alongside the railroad track 
along the State road from Philadelphia to 
Trenton. Well, it was a bad thing to do 
(laughter), and the Land Association, which 
is composed of politicians of Philadelphia, 
who can carry any measure through the 
legislature, decided at once that they would 
stop that business, and so they put this bill 
through. So that it is not merely the ag- 
grieved property owner or anybody who 
may have any particular interest in the mat- 
ter, but any tramp who comes along the 
road may lodge an information before the 
Court of Common Pleas, and then the dam- 
ages have got to be assessed. Those things 
ought to be looked into. 
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>be left alone. I believe that the usual 
imber of underground bills were intro- 
iced, and I think that one bill which I re- 
rred to at the last convention—about get- 

ng away up in the air, some 200 or 300 

et—was also introduced, but nothing 

ime of any of those measures. And so, 
porting for that committee, I can only re- 
rt for New Jersey. 

Mr. Wilmerding: In [llinsis, at the last 

ssion of the legislsture, there were a great 

iiny bills introduced with a view to knock- 
ny out our interests. One bill was the one 
ferred to by Mr. Francisco, by which the 
ies and towns were authorized to carry on 
commercial lighting business, not only 

ith electricity, but with gas. That Dill 

ed in the committee. There was another 

ll introduced to the effect that no wire 
vould be operated in the State carrying a 

tage of more than 1,000 volts. That also 
lied in the committee. We were fortunate 
in having one or two friends in the legisla- 
ture who had influence enough to knock out 
hose things. Of course, we have all got to 
look for such action. I suppose it is sand- 
bagging, but they did not make much out 
of it, and perhaps next time they will not 
attempt it. 

Mr, Francisco: Asa member of the com- 
mittee from Vermont, 1 will say that our 
legislature only meets once in two years, and 
therein we are fortunate. We have had no 
Session since the last meeting. 


from quasi socialists, from previous com- 
petitors, or from what source? Sometimes 
a little information as to just what is 
being worked to further a particular bill 
might be very useful in assisting various 
members of the Association in meeting such 
measures, 

Mr. Armstrong: If the stenographer will 
not report what | say, I think | may answer 
Dr. Bell’s rey 3 5 

Mr. Scott: In Pennsylvania we have care- 
fully watched the legislation, and we have 
tried to have everything avoided that was 
inimical to our interests, but there has been 
a bill passed atthe last session which di- 
rectly strikes at and affects their interests, 
and which should not have been passed at 
all, and could not have been passed (for 
there was no money in it) but for the de- 
termined efforts upon the part of its pro- 
moters to have the bill passed. That was a 
bill in relation to the cutting of trees. It 
is a most iniquitous piece of legislation, so 
far as we are concerned. t provides 
about in this way: That any citizen, any 
person in any borough, township, or in any 
city of the first or second class, who has 
knowledge of the cutting or trimming of 
any tree along or upon any highway, or the 
branches of trees upon private property, 
which protrude over the highway, by any 
telegraph, telephone or electric light com- 
pany, and who shall lodge proper informa- 
tion, that thereupon the Court of Common 


There is another matter of legislation 
we have tried to accomplish in Pennsy)- 
vania. It is understood by every one who 
has had interest enough to look the matter 
up that gas and water companies have an 
exclusive right—such an exclusive right 
that electric light companies cannot get in. 
Now, there is no more reason why an elec- 
tric light company starting in a smal! town, 
like our own town of Bristol, of 8,000 in- 
habitants, against a gas company which has 
been running since 1856, and has been pay- 
ing 8 or 10 per cent. dividend right along— 
there isno reason why that gas company 
should have exclusive charge, whereas, an 
electric light company, after having invested 
20 or 30 thousand dollars in their plant, and 
have finally got the thing running, should be 
compelled to buck against any one who may 
choose to come in and make a competition. 
Those matters can be arranged in time, but, 
of course, it may take a long time, and it 
will require a great deal of trouble and 
effort on the part of somebody. We can do 
a thing of that kind in a better way than by 
the use of money. We can accomplish 
what we wish by argument. If you will 
just show the people who are interested in 
the corporation—your own stockholders, the 
men who have put their stamps down for 
the purpose of carrying on that business, 
that there is something that they have got 
to look out for, that just as soon as you 
begin to make eight or ten per cent. and to 





47 





accumulate 2 surplus, the gas company or 
the water company in their own town, using 
the power which they can apply to that 
purpose, can run a pole line right along the 
side of us, and can take our customers right 
away by cutting our rates—that they can do 
this because they have an exclusive charter, 
whereas, we cannot go in und manufacture 
gas, or put water through the strecis as they 
can do! I say, that if you make your stock- 
holders understand this, you may aceom- 
plish much. There are a great many of 
these questions that come upin this country, 
and that ought to be looked after, not only 
by the Committee on Legislation, but ought 
to be the business of every man connected 
with a central siation company, from officers 
to stockholders, to look out in this way for 
his pocketbook. (Appiause.) 

Mr. Bell: There is one further suggestion, 
with regard to the matter of legislation, 
that I would like to bring before the Asso- 
ciation ; more, perhaps, for the purpose of 
getting the facts about it than for the sake 
ot suggesting any possible remedy, because 
it would require careful study to do that, 
and that is the existence of the fake electric 
light compunies—companies existing on 
paper, with a board of stockholders, usually 
composed of the stockholders of the cas 
company, holding meetings once a year, if it 
is absolutely required by law, and existing 
simply for the purpose of stopping legiti- 
mate electrical enterprises. 

Mr. Seely : I move that the report of the 
committee be received and that the committce 
be continued. (Carried.) 

The President: Next in order is the 1e 
port of the Committee on Underground Con 
duits and Conductors, of which Mr. Fran- 
cisco is chairman. 

Mr. Francisco: In behalf of the Commit- 
tee on Conduits, 1 have to say that we have 
undertaken quite a task. We found that the 
subject of underground conduits was one 
that was liable to involve quite a study in 
relation to a great many statistics and a great 
many points. We went to work to get at 
the bottom—to get at the facts. We have 
collected a good deal of information in re- 
gurd to that matter, but the time has been so 
short that we confess that it has been imy os- 
sible to get all the matter that we had pre- 
pared to report on ready at this meeting. 
I have been in correspondence with parties 
in Loudon with regard to the entire under- 
ground conduit business of Lendon, but the 
report that l expected to have here to-day 
has not yet arrived, on account of the time 
being so short in which to get the corre- 
spondence back and forth. The same state- 
ment is true with regard to several placesin 
the United States. Therefore, we did not 
feel like making a report which contained 
merely a partial statement of facts, because, 
as several central] station companies had 
stated to me that they do not want anything 
but facts, and that they want to base their 
calculations upon what we find to be facts 
with regard to what they are going to do. 
The position that I have taken, and that the 
committee took, is that if there is a system 
of underground wiring that is practicable 
and proper, we want to find out what is the 
best system and then leave those that want 
to adopt it upon the information which we 
may obtain, to decide asto which is the best, 
the most practicable and the most service- 
able. We cannot get the information and 
come to that decision in the time allotted for 
making our report at this meeting. There- 
fore, we shall have to ask the convention to 
extend the time, if they want the informa- 
tion. 

(On motion of Mr. Armstrong, seconded 
by Mr. Weeks, the committee were con- 
tinued, and requested to report at the next 
meeting.) 

The President: We will now Lear the re- 
port of the Committee on Safe Wiring, of 
which Mr. DeCamp is chairman. 

Mr. Armstrong: Mr. T. Carpenter Smith 
had this report, but as he was feeling quite 
unwell indeed, he asked me to read it for 
him. (Report as adopted appears on page 55). 

Mr. Peck: I move that the report of the 
committee be received, and that the secre- 
tary be authorized to print the same at once, 
and present copies of it to the members of 
the Association. 

(After some debate, it was voted to have 
the report printed as soon as practicable.) 

The President: The order of business for 
to-day has now been completed. I will 
state that all of the papers, with the excep- 
tion of Mr. Warner’s and of Capt. Eugene 
Griffin, are in the hands of the secretary, 
and members can procure copies of those at 
any time upon application to him. The or- 
der of business will have to be changed 
somewhat, under the direction of the exec- 
utive committee, owing to the fact that we 
cannot get those two papers out of the 
hands of the printer for use to-morrow morn- 
ing, but all the other papers are in pamphlet 
form and can be procured of the secretary. 

I am requested by Prof. Bovey to say that 
inasmuch as there has been some friction 
and perhaps some shortcomings in sending 
out the invitations to the garden party and 
the reception at McGill University this even- 
ing, that any and all members of the Asso- 
ciation are very cordially invited to attend. 
He wished to say that he would be very glad 
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if every one would avail himself of the in- 
vitation to meet at McGill University, 
whether he has received cards or not. IL 
will ask the members to take it upon them- 
selves to inform those who are not here this 
morning that they can obtain cards at the 
secretary’s office at the close of this session. 

Mr. Weeks: I think it is proper, before we 
adjourn, to call your attention to Article V. 
of our constitution, which reads: ‘* ‘The 
annual meeting of this Association shall be 
held in February, and a semi-annual meet- 
ing may be held in August in each year, at 
such place as the Association shall deter- 
mine, on such days as may be determined 
by the executive committee ;” and to re- 
mind you that by changing the date of this 
semi-annual meeting our constitution has 
been violated. I think that it is proper to 
make this mention, and in making it 1 want 
to be understood as fully appreciating and 
as being fully appreciative of the kind hos- 
pitalities of the people of Montreal and Can- 
ada. I want also to say that | think 1 have 
some adequate comprehension of the inde- 
fatigable labors and self-sacrifices that have 
been made by our President and by the offi- 
cers of this Association in preparing for this 
convention. But I do think that the matter 
of taking liberties with the constitution is 
of sufficient moment to require this remark. 
For that article of the constitution there was 
a very good reason, and it was this: That 
during the month of August the central sta- 
tion men of the country could best afford to 
leave their business and attend the conven- 
tions of this Association. Many to whom I 
spoke personally regarding this convention 
said that they coula not attend for the rea- 
son that it came so late. While 1 have the 
fullest appreciation of the right royal recep- 
tion which has been given us by this right 
royal city, I do protest against the Na- 
tional Electric Light Association, which is 
2 business organization, being misdirected 
and made solely, or apparently solely, a 
social or a political organization, or its con- 
vention being made to mark an international 
incident. 

Mr. Seely: As one of the executive com- 
mittee, I plead guilty to an apparent viola- 
tion of the constitution iu agreeing to post- 
pone this meeting. But, the constituticn 
says, that the annual meetings of this Asso- 
ciation shail be held in February and that 
sem -annual meetings may be held in Au- 
gust in each year, at such places as the 
Association shall determine, and on such 
days as may be determined by the executive 
committee. I believe that the Association 
agreed at Providence to hold a convention 
here in this city. The date was fixed for 
some week in the latter part of August, but 
the ho’el people notified us when we had 
about made all our arrangements, that they 
could not possibly accommodate us at that 
time, so that it was either a question of ad- 
journing this meeting entirely, or a question 
of postponing it one week later. It is a 
pret.y bard matter to assemble the execu- 
tive committee of this Association in New 
York city. It costs money to travel, and as 
they are pretty broadly scattered over the 
universe, only a few members can be got 
together to hold the small routines and to 
do what we think and deem is best for the 
Association. I believe that the secretary 
notified every member of this Association, 
and there were no objections made by mem- 
bers of this Association to holding the con- 
vention here in Montreal, and they had am- 
ple time to appeal to the executive com- 
mittee. I do not care to go any further 
into details. 

Mr. Armstrong: I understand, Mr. Presi- 
dent, that the minutes of this mecting will 
read to this effect: That. a convention 
properly assembled the last week in August 
and there not being a quorum, adjourned 
until yesterday, when it was formally 
opened. We often have todo that. If the 
minutes are right, who is going to impugn 
them? We, unfortunately, had only one 
member in Montreal during that week, but 
still we did have one member here, and one 
member can adjourn a meeting to another 
time. 

The President: Perhaps it is due from me, 
as the president of the organization, to say 
something on this subject, although Mr. 
Seely has gone over the ground very fully. 
As he has said, the hotel accommodations 
were not to be bad during the month of 
August. Our very enthusiastic friend and 
member, Mr. Corriveau, was not thoroughly 
advised when he extended the invitation to 
come here in August. At tbat time we 
knew as well as anybody could that we were 
viclating the constitution. But, after com- 
ing here, going over the ground, seeing 
these people, knowing all of the conditions 
in Montreal, the members of the executive 
committee said, we will take it upon our- 
selves, whether it be right or wrong, be- 
lieving that in so doing we will have best 
served the interests of the Association. We 
are in Montreal to-day. We have got a con- 
vention. We have got an exhibit. And if 
there is a central station man in the United 
States who could not have spared one day 
to come here and listen to the report of the 
committee of which Mr. Brophy, Mr. Law 
and others are members, and the other 
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papers which will be read here, then I must 
say that he has not the interest of the Asso- 
ciation at heart one single bit. It may be 
due to you, as your president, to apologize 
for the postponement of this convention. If 
it is necessary to do that I can eat very hum- 


ble pie. But I think that our work will 
speak for itself. With that I will say no 
more. (Applause). 


On motion,the Association then adjourned 
to Wednesday, September 9, 1891, at 10 a.m. 





Third Session— Wednesday, Sept. 9. 


The convention was called to order at 
10.20 A. M. 

The President: I am in receipt of the 
following letter from the Canadian Pacific 
Railway Company, dated Montreal, Septem- 
ber 8: 

I beg to offer through you, to the members of the 
Electrical Convention, free telegraph privileges for 
social messages during your stay in Canada, over 
the Canadian Pacific Railway Company’s telegraph, 
and I am also authorized by Mr. A. B. Chandler, 
the President of the Postal Telegraph Company, of 
New York, to extend similar privileges over his 
telegraph system. Yourstruly, Coarves R. Hosmer, 
Manager C. P. R. Tel. Co. . 

I am also requested by Sir Donald A. 
Smith to extend an invitation to the 
members of the Association and their friends 


I find that the better plan ison a 130 ampere 
machine to put in a 135 to 140 ampere fuse 
and then change it often, not waiting for it 
to burn out, but change it and put in a new 
one. By doing this you keep the machine 
fused very close to its carrying capacity, and 
the fuse will then go before the armature 
will become overheated. 

There is the greatest of danger in not hav- 
ing the primary wire fused before reaching 
the converter, although there is a remark- 
ably small number of burn-outs in convert- 
ers, yet when it does occur there is a danger 
of the primary wires becoming connected 
with the secondary and you have a 1,000 
volt current at yourlamps. All converters 
are so built that a contact between primary 
and secondary coils is almost impossible, but 
if by a short circuit in your primary it re- 
ceives a current of from 50 to 100 amperes, 
when it is only adapted to carry from one to 
five amperes, thus causing it to overheat to 
such an extent that it will burn any insula- 
tion which may be used. Thisis very liable to 
cross the primary and secondary wires, and 
you have all the dangers of a high electromo- 
tive force clear to your lampsocket. Properly 
fusing the primary wires will effectually pre- 
vent all this danger. One weak point I find 
in alternating central station construction is 
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the loose, miserable manner in which tke 
overhead wires were putup. If the electric 
light companies themselves had thoroughly 
installed their system and run their wires in 
a proper manner, spending, perhaps, what 
they have for underground work, we would 
not have had one-half of the trouble we have 
at the present time. In several cities I have 
visited in regard to this underground busi- 
ness, the officials themselves have said, 
‘* Why, if you pecple would put your wires 
overhead in proper shape we would not have 
commenced this raid. But here are these 
wires strung in a slip-shod, hap-bazard man- 
ner, without apy system or care, and, in 
maby cases, without any real insulation, 
and, of course, we have to protect the pub- 
lic. We are here as officials to protect the 
public, and, naturaliy, if you people will 
not take the initiatory steps to protect the 
public, we have got to compe] you.” 

There is one other point here that Mr. 
Smith speaks of in regard to ‘ights running 
on contract or meter. The human family 
are very peculiarly constructed, and my ex- 
perience in electrical lighting business has 
been that a man who wanted light 24 hours 
in the day right through when he made his 
contract, never expected to use that light 
more than an hour and a half or two hours 
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—and he wishes me to emphasize their 
friends—to visit him to-morrow afternoon at 
his home from 4 until 6.30 P.M. The citi- 
zens’ committee have arranged a trip down 
the Lachine Rapids. In the original pro- 
gramme it was designed to stop at the 
Indian village on the opposite side, but that 
will be abandoned. We will be back in 
ample time to accept the hospitality of Sir 
Donald Smith at four o’clock. I hope the 
gentlemen will all be there, for I am sure it 
will be a very interesting and pleasant 
occasion. 

Mr. Stiness: I move that the thanks of 
the Association be tendered to Mr. Hosmer 
and Sir Donald A. Smith. (Carried.) 

The President: The first regular business 
of today is the discussion on the distribu- 
tion and care of alternating currents, the 
subject of the paper read by Mr. T. Carpen- 
ter Smith, at Providence. To facilitate 
matters we will not read the paper now, but 
inasmuch as all of you have copies of it, it is 
now open for discussion. 

Mr. Law: I most heartily endorse what 
Mr. Smith says of the short-sighted policy 
of the majority of electric light managers in 
putting up cheap insulation; in other words, 
the principal point of success in alternating 
works may be stated in one word—“‘ insula- 
tion”—for on alternating wires a short cir- 
cuit or ground means, as a rule, a burnt-out 
armature. ForI find that in most of the 
cases the dynamo man gets tired of renew- 
ing the fuses at the generator, and will put 
in a 160 or 200 ampere fuse on a machine 
that is only adapted to carry 130 amperes. 


the double-throw switches; they are never 
large enough to break the arc, which they 
are sometimes required to do, for it is not 
only to break the usual load of from 50 to 
75 amperes on each circuit, but in case of a 
short circuit or ground it may reach three 
or four times that amount, and the fire and 
noise produced in a break of that kind is 
only realized by those who actually perform 
the operation. Likewise the fuses are not 
one-half large enough to break radially. 
These fuses are generally placed on the back 
of a wooden switchboard, and are a great 
source of danger from fire. (Applause.) 

The President: I trust that the gentlemen 
will remember that this paper is a very im- 
portant one, and was so considered at the 
Providence convention ; so much so that it 
was the first paper in the bistory of the con- 
vention that was left for discussion at 
another convention, and there ought to be a 
great many of our members able to say 
something on this paper, and I should re- 
gret it very much if there was nota very 
generous discussion of it by nearly every 
member that is here. Itis one of the most 
practical papers which has been read before 
the convention. It affects, I think, every 
member of the convention. 

Mr. Francisco: In the work in which I have 
been engaged for the last six months with 
regard to this underground business, I have 
had a chance to meet this point of overhead 
and underground construction very gener- 
ally, and my experience is that one-half of 
the trouble we have had in regard to under- 
ground and overhead work has been from 


during those 24 hours. That was the uni- 
versal basis upon which he made his con- 
tract. There was no occasion whatever for 
the light more than two hours. No matter 
how close you bring your contract down, 
no matter how many patrols you run around, 
it does not make any difference. I have- 
myself passed the establishments of men to. 
whom I was furnishing light under contract 
for a certain number of hours. I have passed! 
their places four or five hours after the time 
expired for their lights to be extinguished 
and the lights would all going. 
On one occasion I walked into a man’s 
establishment and the lights were burning. 
I looked around the establishment. He had 
the whole place illuminated. He said, “Is 
anything the matter?” 1 said *‘ No, noth- 
ing at all. I wanted to see how those lights 
were burning. They seem to be running 
very fine.” He looked at me and he happened 
to think that, perhaps, it was after the time 
that they should be running. ‘‘ Well,” he 
said, ‘‘I happened tostep in here to-night 
to turn them off.” The next night I passed 
there at the same hour and he happened to 
stepin andturn them off. I followed that 
up for about a week, and I noticed he hap- 
pened in there every night, and he stayed 
there every night unti] 12 o’clock. Of 
course, if you charge that man for extra 
hours you would have trouble at once. But 
with this meter on you can tell the man 
distinctly: ‘‘ You may burn as many hours 
as you please ; you simply pay for what you 
use, and that is all there is of it.” That is 
the true basis of all electric light business,. 
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A gentleman got up—I think it 
was Mr. Law—and mentioned a point in 
regard to some matter. I had just entered 
upon the very work that he stated to be 
utterly out of place—that could not be car- 
ried out and a thing that wculd be a loss to 
anybody who attempted it. Immediately 
after that I went right to the telegraph 
office and telegraphed to the man to stop 
work on that thing, and when I got home, [ 
said, we will abandon that, I saved several 
huadred dollars by that operation. I got it 
here by Mr. Law’s suggestion of a little 
point. If all the central station men would 
come here and bring these practical papers 
before us, they would find it would save 
them hundreds of dollars, and that is just 
what this Association is for. (Applause). 

Mr. Law: I will state a little circumstance 
respecting one.of the methods of keeping the 
meters. he ¥man had pried up the cover 
of the meter sufficiently to introduce three 
or four spiders. A few spider webs in there 
were all that was necessary to retard the 
meter. I traced this matter down and found 
that he actually pried up the cover and in- 
troduced the spiders. 

Mr. Francisco: Mr. Law’s little remark 
on that reminds me of a thing that occurred 
the other day in my experience. I found 
that this plan of prying up the meter was 
adopted. I applied a small wire so that 
when he pried up the meter and had a short 
circuit he never repeated it. 

Mr, Ayer: In Mr. Smith’s paper. I see no 


I think. 
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primary, in some cases, for large buildings, 
we put cut-outs on the pole and still kept 
the fuses in the primary end. But we had 
very little trouble with the primary 
fuse except in the case of short cir- 
cuits, in which case the primary fuse 
always went. We never had any trouble 
with a: short circuit from the blowing of 
the primary fuse, but [ believe others 
have had that trouble—with the primary 
terminals being so close together when the 
fuse blew the lead vapor will not cross. 
There are converters now made in which 
the primary fuses are put on a separate 
plug, and that plug is pushed in and can be 
taken out and the fuses replaced without 
touching avy high tension wires or connec- 
tions with the currenton. That has another 
value, and that is that the fuses, if required, 
can be soldered into the plug and spare plugs 
can be kept on hand, while a lineman can 
go around once a week or a month, or as 
often as is thought necessary, and by work- 
ing the plugs he keeps the contact clean and 
works off any corrosion that may be in 
there, and keeps a great deal of heat out of 
the fuses, That form of connection I spoke 
of—about having some arrangement made 
by which a fuse on the feeder should be on 
a switch, so that the switch could be worked 
for keeping the contacts clean without cut- 
ting the current off—that is a point we have 
to keep clearly before us—that -incandes- 
cent light to succeed must be as continuous 
as gas, and while a customer will not object 





that the installers of transformer systems 
were really cutting their own heads off by 
increasing this danger themselves. I found, 
frequently, wires in the primary and sec- 
ondary side of the transformer, instead of 
the fuse—not in one case but in hundreds of 
cases. The cause of this was the electrolytic 
action that takes place in the transformer 
which causes the fuses to give way. 

Mr. Scott: About two years ago we had 
one converter that was persistently blowing 
its fuse. I told the lineman to bring it to 
the station. The base under the screw head 
of the fuse connection showed a mark indi- 
cating that the fuse had melted there. The 
screw had become loose either by the sway- 
ing of the pole or the humming of the con- 
verter, I never have been able to determine 
which. The vibration of the screw bad 
formed an arc which had melted that fuse. 
The brass had become red hot, and the 
switchboard below it was completely charred 
for about half an inch behind it, so that the 
screw and its base were ready to fall through. 
After that we made our lineman go through 
every 30 days and examine our fuses. With 
secondary fuses I never have known of an 


-accident to one blowing during a thunder 


storm. Sometimes a whole loop of 18 or 20 
converters will have their primaries blow. 
People are tempted to get small sizes on ac- 
count of economy and place them on a line 
where they have three or four lights to sup- 
ply. For instance, a five-light converter 
will be put up.’ The lineman comes along 
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allusion to a thing that seems to me a ques- 
tion as to the location of the cut-out on the 
fuse. Some of the manufacturers take the 
position that those things should be separate 
and independent of the converter and left on 
the outside and should not be incorporated 
in the converter box. We know that the 
practice with others is to putthem in. Iam 
particularly interested in the experience of 
those who have had it both ways, because I 
am about to add a large incandescent alter- 
nating plant department to the station, and 
I have not had this experience with them. 
It seems to me it is a matter well worth tak- 
ing up, because there is a very decided stand 
taken upon it by different manufacturers 
and I would like to raise that question. 

Mr. T. Carpenter Smith: I would say, with 
regard to the placing of fuses in converters, 
that our experience has been that, as a rule, 
there is little trouble with the primary fuse 
in the converter, except when you want to 
replace it. It is usually a very ugly job to 
replace a primary fuse in a converter. We 
have for a good while now left the second- 
ary fuses out and we have always followed 
the practice of putting a cut-out immedi- 
ately at the converter, but on the outside of 
the converter, and we found that we had a 
great deal of trouble with the secondary 
fuses, from the fact that it is a heavy fuse 
and the contacts are not large enough. It is 
dificult to get contacts that will last three 
or four months without being corroded. 
We, therefore, put copper in those fuses and 
depended entirely on the cut-out, which is 
immediately outside the converter. On the 


to a wink in his light, he will very strongly 
object to the light being out for four or five 
seconds. . If the light merely winks on the 
changing of a switch, he looks up and the 
light is steady again and he thinks, perhaps, 
he-was mistaken, and he does not take any 
further notice of it. 
where large quantities of goods are handled, 
itis very awkward to have the light stop 
four or five seconds. 

Mr. Ayer: The point that I wantto get atis 
leaving the cut-out and fuse outsidethe con- 
verter box. Jt perhaps has some value in a 
short circuit coming on the loop. Bringing 
about a short circuit will only blow the fuse 
which is placed in the cut-out of the pole, 


- where, in the event of the cut-out being in- 


corporated in the converter box, the pri- 
mary fuse, in that case, would undoubtedly 
blow a fuse in the main feeder, also leaving 
a dangerous condition of affairs on the wires. 
The cost of construction is very much 

reater where the separate box is used, and 
ft is a question whether it is desirable, of 
course, to obviate this danger of short cir- 
cuiting on the loop. The converters may 
be placed on the pole, and there is room for 
cut-outs. That would place the fuse at the 
point . where it would be protection to the 
public as well as to the feeders. 

Captain Brophy: I had a little occasion to 
look after the installation of electric light 
wires, and I found that while one party was 
endeavoring to convince the public that the 
alternating system was a menace to their 
lives and property, those who were install- 
ing contended for the opposite. I found 


But in a large house, - 


and finds that the fuse wants attention. He 
has a ten ampere fuse in his pocket ard he 
puts it in. During a thunder storm, the 
lightning or the static electricity on that 
line attacks that converter, and it finds it 
easier to burn out that No. 20 or 22 wire 
then to burn the ten ampere fuse. Conse- 
quently, the primary coil is gone and the 
converter has to be taken down. 

Mr. Baxter: I quite agree with Mr. Fran- 
cisco in thinking that the trouble that we have 
had has been due to bringing in. a class of 
consumers who have a large number of lights 
with very small usage. As you all know, 
there is a certain amount of leakage in all 
converters, and where a man in a residence 
installs 100 sixteen candle. power lamps, and 
uses, perhaps; but 10 or 12 of them for two 
or three hours each evening, the profit is en- 
tirely absorbed in the energy which is used 
up in the leakage, and some system should 
be devised so that the man in charge of the 
central station can, in some way, balance or 
compensate for this leakage. e started in 
by adopting the method of demanding a 
guaranteed usage, and if the actual usage is 
under that guarantee, we charge it according 
to the guarantee, and if the usage is over 
that, we charge it-in the same way. This 
seems to be rather an arbitrary plan, but so 
far it has worked satisfactorily, and has 
helped us out considerably. 

Mr. T. Carpenter Smith: With regard to 
Mr. Baxter’s experience as to leakage on the 
series of large installations eating up the in- 
come, I would suggest that the meter manu- 
facturers should be encouraged to get up a 
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meter which could be placed on the primary 
side of.a converter, and let the customer pay 
for the leakage. He willthen keep the num- 
ber of lights that he is going to install down 
to those which he will actually use, and he 
will keep his converter capacity down as 
soon as he understands that he bas to pay 
for whatever leakagethereis. I know of one 
case where a house was wired for 127 lamps, 
but they actually used not more than 10 
lamps, and these only for a few hcurs in the 
evening. When the installation was first 
put in the customer was very anxicus to 
have the lights arranged so that he could 
turn them all on if he wanted to, and tbree 
40 light converters were installed fcr him. 
At the opening the whole house was lit up, 
and his meter for the first month was a sight 
to bring joy tu the beart of the company. 
But in about two months his bill got off so 
much that one day when a lineman wanted 
a 40 light converter for another customer, 
he thought it would be safe to take out one 
of those converters, and he didso. A few 
weeks after that a second converter and then 
a third was taken ouf, and he put in in their 
place a 20 light converter, and I do not think 
that the fuse in that converter has ever been 
blown since. He changed the meter from 
an 80 light meter to a 20 light meter, and 
the customer’s bills are just about the same 
right straight along. Some time I suppose 
that he will give a party and may then be 
left in darkness, but that is his fault. 

Mr. Leonard: Was it in multiple arc? 

Mr. Smith: It was not in multiple arc. 
The owner of the house was willing to pay 
a very good price for his wiring, and he had 
his house wired in three circuits; that is, all 
the side lightsin a room were on one circuit, 
all the chandelier lights were on another 
circuit, and all his hall lights and the lights 
that were used at odd times were on the 
third circuit, and these were coupled up to 
the three separate converters. Of course, 
when the lineman commenced to rob him of 
the converters, he put a couple of circuits 
together, and the three circuits are now run 
on the one converter. 

. The President: Will Mr. H. Ward Leon- 
ard give us his experience with converters? 

Mr. Leonard: My experience in converter 
practice is largely in the future. I hope 
that I shall have a good deal of it, but my 
experience in the past and my knowledge of 
it is largely derived from the remarks I 
have heard from. members of the Associa- 
tion, and from such things asI have read 
on the subject. Therefore, I do not feel pre- 
pared to say anything on the subject at pres- 

t 


ent. 

The President: If there be no further dis- 
cussion on that subject, we will take up the 
paper of Mr. George A. Redman, of Roch- 
ester, N. Y., entitled ‘‘ Central Stations Op- 
erated by Water Power.” 

(Printed copies of the paper having been 
distributed, its reading was dispensed with.— 
See Supplement.) 

Mr. Redman: My paper is on central sta- 
tions operated by water power, and in it I 
have given a description of what is being 
done in Rochester, and I would like to call 
the attention of members to the prices as 
given on page 5. They vary undoubtedly 
with the prices of some other cities, but you 
want to bear in mind that we use water 
power entirely. It has only been necessary 
during the past year to shovel coal for half 
a day, and that necessity was occasioned by 
the cleaning out of the raceway. Another 
thing that I would call qurtieuian attention 
to is the development of the motor service. 
We have two motor services—ove runnin 
in the northern portion of the city, anc 
the other in the northwestern—where, 
with very few exceptions, the motors are 
placed in dwellings or in small shops 
built in the rear of dwellings. Heretofore 
the small manufacturers resident there have 
done business in the center of the city, and 
on the fifth or sixth floors of buildings, but 
now they do their manufacturing at home, 
either in their dwellings or in small shops. 
As a boss tailor remarked to me the other 
day, when be did his work down in the city 
he only worked himself, but now, said he, 
‘* Mine frau and all the children work.” I 
shall be glad 10 answer any questions you 
may ask with regard to the subject. 

Mr: Armstrong: How much rorey do you 
make? 

Mr.-Redman; Thet is rather a Icading 
question. We pay a dividend. 

Mr. Armstrong : What I mean by that, of 
course, is, do you make unusual dividends 
from these rates or can you carry a large 
sum as surplus, or are you making only fair 
dividends? 

Mr. Redman: Weare making some morey. 
Of course, in addition to our electric light 
business, we are renting water power for 
other purposes. Weare renting 2,500 horse- 
power of water power. 

Mr. Foote: Which branch of your busi- 
ness do you consider the most prosperous, 
eapemee or the light? 

r. Redman: We are now developing the: 
wer and making special efforts with it.. 
a incandescent light we hardly . bother 

with. 

Mr. Armstrong: I presume there isno com- 
pany here but has had Rochester and other 
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cities (I will not namethem, for you know the 
whole list) thrown at them by members of 
city governments and boards, whenever 
propositions have been made by electric 
light companies for municipal lighting. 
Now, we get 39 cents for 2,000 candle-power 
lights every night, and all night, while here 
the price is stated by Mr. Redman, on page 5, 
as 27 cents for city arc lights. I see that for 
commercial lighting, all night and every 
night, 40 cents per night is obtained by this 
company which only has to use coal for half 
a day during the whole year. The facts 
shown by these figures, as they go out, 
ought to be strongly emphasized, and the 
fact ought to be just as strongly emphasized 
that nothing but water power is used by this 
company. And the further fact ought to be 
emphasized that in addition to the fact that 
the water power cost nothing, so far as the 
electric light is concerned, 2,500 horse-power 
is sold. So that the incidental expenses, as 
I apprehend, and possibly the investment 
itself, is paid for by the sale of water power 
in addition to the sale of electric lights. 
Rochester, therefore, is doing a great thing 
when it is so far underselling us who have 
to pay high prices for coal, and who have to 
watch our boilers and our coal fires very care- 
fully. Our general manager, as he has met 
the lighting committee of the city council, 
has had the figures of this city, and the 
figures of other cities using water power, as 
well as the figures of cities that burn coal— 
getting it for nothing and objecting to pay 
for the carting—has had all these things 
urged upon him. 

Mr. Redman: You will notice that two 
other companies charge the same price. 
There are three companies doing business 
there. 

Mr. Armstrong: And practically you get 
the same price. Are they also using water 
power? 

Mr. Redman: Both water and steam. 

Mr. Armstrong: My purpose in rising was 
simply to call attention to the fact and to 
impress it upon our minds, that these 
differences in figures is owing to the fact 
that the water power in Rochester furnishes 
the original power at almost, if not nominal 
cost. 

Mr. Francisco: We charge the same rate 
for light and power—25 cents per thousand 
watts. But we have found, in respect to its 
use for power, that there is a vast difference 
in the kind of business in which the power 
is used. We arerunning a motor for adaily 
paper. They used to run that paper with 
water power and a steam engine, and it took 
them four or ive hours to run off an edition 
of the paper. We started in, and they sup- 
posed that it would take the same length of 
time to run off the edition with our motor 
as it did with the water motor and the en- 
gine, and we based our contract upon that 
supposition. They have found since they 
put our motor in that it requires just one 
hour and ten minutes to run that edition 
through, instead of four or five hours. Our 
contract, however, was based on the expe- 
rience which they have had with the water 
motor. They only use the motor while that 
edition is being run off—for the one hour 
and ten minutes—whereas, in another class 
of business, as in running an elevator, they 
will runthe motorthrough ten hours of serv- 
ice. Weare alsorunning a freight elevator 
in a store, which is run on a meter. In the 
first place the man was afraid of the meter, 
and said that he would prefer to make a con- 
tract for a specified sum. He said that he 
had had some experience with meters—and, 
by the way, he is a director in a gas com- 
pany. (Laughter.) He said: ‘‘I have had 
an experience with meters, and I will not 
take a meter.” Said I: ‘‘ Very well,we will 
give you a motor on contract.” He said 
that that was all right. So we made a con- 
tract with him for the motor, but for my 
own information I put a meter in. At the 
end of the first month he paid his bill ac- 
cording to the contract. When I went there 
to look at the meter at the end of the second 
month he said : ‘* Of course, it isnothing to 
me, but how much does that meter indicate? 
How much would it have cost me, suppos- 
ing that I had been running according to 
that meter?” SaidI: ‘‘ Do you really want 
to know for your own information, or do 
you want to know for the purpose of apply- 
ing it on the contract?’ He said: ‘Of 
course, I cannot apply it on the contract until 
the end of the year, but I would like to 
know for my own information?” Said I: 
“Tt would cost you just one-third of what 
you are paying. If you had paid by the 
meter your bill would have been just one- 
third of what it is now.” 

Mr. Redman: What did you charge him? 

Mr. Francisco: I charged him $60 per 
year for a five horse-power motor. 

Mr. Leonard: Mr. Francisco states that he 
charges 25 cents per thousand watts. I 
want to ask him what he means by that? 
He does not give the element of time. Does 
he mean 25 cents per — watts per 
hour, per day, or per wee 

Mr. Freneices: iN thousand watts is 746 
watts in horse-power. When a man uses 
1,000 watts he has used a horse-power, and 
a fraction beyond that. When he has used 
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1,000 watts he pays 25 cents. That is our 
rule. 

Mr. Leonard: That is a pretty heavy 
charge, I think, for power—it is 114 cents 
per hour. 

Mr. Francisco: But remember that we are 
running on steam power where coal costs us 
$4.50 perton. And here is another picture: 
The entire installation is under our care. 
Everything that is required we have to do. 
Of course, if a man pays for the installation 
he should naturally get the current at a dif- 
ferent rate. Where we supply everything, 
but he buys the motor, then we keep it in 
repairs. 

Mr. Wilmerding: If we could get at the 
rate of 25 cents per 1,000 watts, we should 
prefer the meter, but I have found the meter 
system unsatisfactory, because the character 
of the service varies so much. Our charge 
for elevator service is from $5 per month to 
$15. That is on the basis of 10 cents per 
thousand watt hours. On our contract prices 
we make three rates. We have a rate for 
continuous power, a rate for intermittent 
power, and a rate for elevator service. For 
the elevator service we charge $5 per 
month per horse-power, or $60 per year. 
That is for any kind of elevator service. 
But I have never found that any of those 
elevators, when run on the meter, shows 
more than one-third of what our contract 
price would give us. I have also found that 
our customers are more surprised than we 
are at the small price that they have to pay 
for the service. For that reason I have con- 
cluded recently that we will not furnish any 
elevator service on the meter. (Laughter.) 
We do not want to surprise them in that 
way. That comes to the neighborhood of 
six cents per horse-power. 

Mr. Francisco: What is the cost of coal? 

Mr. Wilmerding: Our coal cost $2.65 per 
ton, but we are using compound condensing 
engines, and our indicated coal consumption 
is not more than two pounds per horse- 
power hour. 

Mr. Ayer: There has been nothing said 
here with reference to constant current 
rates, and it may, perhaps, be of some value 
to some of us to know what the charges are 
in that way. We are running in excess of 
200 constant current motors on arc lights, 
and we make a charge of $10.50 for a single 
horse-power for 10 hours’ service, regardless 
of the character of the service. Wherever 
we happen to have a variable load, we indi- 
cate the load on those motors as the maxi- 
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mum load, and we insist on their making a 
contract based on that maximum load. If 
we find them bringing in additional ma- 
chines later, our motor inspector is very apt 
to get track of the fact, and we soon know 
just what they are doing. We find no diffi- 
culty in making satisfactory arrangements 
on that basis. We find that on constant 
current motors the price has been satisfac- 
tory, and we have had no difficulty in mak- 
ing our contracts on motors at $10.50 per 
month per horse-power. For three horse- 
power and upwards we make the rate at 


Mr. Wilmerding: I do not want to be un- 
derstood as saying that we do not make a 
$5 per month rate straight through, but 
that is on elevator service. Our lowest con- 
tract price for the intermittent service is 
$6.25, and our lowest price on constant 
power is $9 per month. 

Mr. T. Carpenter Smith: I would say that 
there is one advantage that a constant cur- 
rent motor has over a constant potential 
motor, and that is that a constant potential 
current will slow down if it is overloaded. 

Mr. Dunham: What Mr. Smith says with 
regard to the motor is correct, as I have 
found in my experience that if a constant 
current motor is overloaded it will slow 
down. We run on an average of from 40 
to 50 candle horse-power 21¢ miles from the 
station. The maximum is 56 horse-power, 
and it runs down to 38. 

The President: There is probably no one 
here, with the exception of Mr. Redman, 
who has had the means of obtaining accurate 
information concerning the production of 
power by water, but I believe that Mr. 
Leonard had quite an experience in that di- 
rection, and if he is in a position to offer us 


any facts concerning the cost of water 
power we shall be glad to hear from him. 

Mr. Leonard: I have had some experience 
in connection with the running of stations 
by water power, and I think that the re- 
marks of our speaker are very pertinent and 
correct, and that the cost of water power, 
although it is apparently cheaper than 
steam, is frequently higher than it would 
have been for a first-class steam plant. I 
think, further, that water power is really 
not sufficiently constant to entirely eliminate 
the steam plant. With the exception of a 
few plants, where the water power is pecu- 
liarly favorable, the water power has to be 
assisted by a steam plant, and the ultimate 
expense is frequently higher than it would 
have been if they had entirely disregarded 
the water power and built the steam 
plant at the best possible location. In my 
own experience I find that the best use to 
make of water power is not that of operat- 
ing a full load, but of taking care of that 
portion of the load which is quite light, and 
which operates between, I willsay, 11 o’clock 
at night and dawn of the next day, for the 
load is fairly constant during those hours, 
and the economy of the water power is then 
more marked, because it enables the services 
of an engineer to be dispensed with. The 
use of the water power has proved to be very 
economical in certain places where a not 
very reliable water power existed, but where, 
perhaps, 50 or 100 horse-power could be ob- 
tained at almost any period of the year, and 
which would answer to carry a light Joad 
— certain hours of the day and late at 
night. 

r. T. Carpenter Smith: I would say that 
this question of the relative cost of steam 
power and water power, has been very fully 
considered in some papers which were read 
before the American Society of Mechanical 
Engineers, and notably in a paper read last 

ear by Mr. Manning, of the Amoskeag 

ills, at Manchester. He states that his ex- 
perience has led him to the conclusion that, 
all things considered, steam will, under al- 
mostany conditions, if properly handled, be 
produced as cheaply as water power. I 
think that at most central light stations the 
best use to make of water power is to use it 
in condensing. Steam has an enormous ad- 
vantage over water power in that with steam 
you can state almost to a certainty just what 
your power will cost you. A paper which 
was read some years ago by Mr. Louis F. 
Lyne, on the use of headlight oil for keep- 
ing boilers clean, is also worthy your atten- 
tion. I read that paper and tried that oil, 
and had such success that we have used it 
ever since. But, of course; the oil must be 
used intelligently, and I have found the 
method given by Mr. Lyne to be the best. 
We have tried it several different ways, but 
find that his method is practically the best. 
Those two papers I think are well worthy 
the attention of the members of this Asso- 
ciation. 

The President: The next paper is that of 
Mr. H. Ward Leonard, of New York, enti- 
tled ‘‘A Central Station Combining the 
Advantages of Both the Continuous and 
Alternating Current System.” 

(Mr. Leonard’s paper will be found in our 
Supplement.) 

Mr. T. Carpenter Smith: We have been 
accustomed to speak of the efficiency, the 
reliability, the safety, the easy adaptability 
of any of the various systems in use, only 
with reference to the relation that those 
features bear to the central station itself. 
The consequence has been that all currents 
using high tension have almost, without ex- 
ception, in the first years of the business, 
been installed in such a manner as to bea 
serious menace to life and property, and, 
therefore, have been universally condemned 
by the unitiated public. I wish, therefore, 
to say, that whatever remarks I may make 
are based upon the relation of electric light- 
ing to the public, and not its relation to the 
central station. With that statement as a 
starting point, I wish to join issue at once 
with Mr. Leonard in his statement that the 
alternating system suffers by comparison 
with the three-wire system, for its efficiency 
is much lower, its reliability is less due to 
the fact that its machines are not practically 
operated in multiple arc, its safety is neces- 
sarily less due to the existence of the high 
primary pressure, and its current is not 
adaptable to commercial use for mo- 
tors, charging storage batteries, electro- 
deposition, etc. I will start out at 
once with the first of these, as to its 
efficiency being much lower, and will say 
that the efficiency from the standpoint of 
electrical engineering, the average efficiency 
during the 24 hours’ load, the converter 
system as at present installed may be 
lower than that of the three-wire system. 
But with regard to the satisfaction of the 
public, I think that the efficiency of the al- 
ternating system is considerably higher. I 
have been operating for nearly four years 
the alternating system and we supply 3,000 
lights in a district of the area of six city 
squares. We cannot go any further because 
we cannot get a franchise. Our district is 
honeycombed by the three-wire system. 
Their central station is within a block of us. 
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Their wires run down every block on which 
ours are found, and on some blocks where 
ours are not. They have connection in 
nearly every building in that district, and 
yet they have never succeeded in taking a 
single light from us. On the contrary, we 
have taken several customers from them, 
simply on the ground that their customers 
could not stand the poor regulations. The 
sudden changes in the light annoyed cus- 
tomers so much that they preferred to come 
tous. We have never lost a customer from 
bad service. We have thrown several off, 
but we have never lost one. Mr. Leonard 
says that ‘‘its reliability is less due to the 
fact that its machines are not practically op- 
erated in multiple arc.” I do not think that 
that amounts to anything, and for this rea- 
son, that while the machines are not gener- 
ally operated in multiple arc, still they can 
be, and if there were any necessity for it 
they would be, so operated, I do not think 
there is any necessity for it, and I prefer 
not to do it, because I think that in case of 
accident to any one machine there is far less 
danger of accident to others. Any one 
machine being broken down does not 
give you the risk of breaking down 
other machines running on the same cir- 
cuit. The time required to throw 
in the switch of a relay machine is not more 


‘than the time which is required to throw in 


the switches which Mr. Leonard uses for 
transferring from one system to the other. 
In actual practice, that simply amounts to 
the winking of the lights for an instant. 
Another en and one in which safety 
is also concerned, lies in the fact that the 
alternating system has its road divided up 
into small units. That is to say, no matter 
how badly the wiring may have been done 
in any one building it does not affect any 
other building, and one customer cannot 
threaten the safety of every other customer 
of that station by having his apparatus or 
the wiring in condition. The failure of 
one group does not affect any of the others. 
The alternating current in itself, from the 
mere fact of its being an alternating current, 
has an immense added safety in the fact that 
it will not strike an arc. A very serious 
question which was brought before the Com- 
mittee on Safe Wiring is one that we have 
got to face before very long and to consider 
seriously, and that is the grounding of the 
neutral wire. There have been several argu- 
ments brought forward why this should be 
allowed, It practically came down to this, 
that the insurance agents and inspectors 
have preferred to ground the neutral wire, 
and practically make a return to the one- 
wire system of installing electric lights, to 
avoid the much greater danger of the 220 
volt arc between outside wires, and the con- 
sequent damage in buildings where combi- 
nation fixtures are used. Now, Ido not 
know whether it is not a good thing to go 
back to the one wire system of wiring. 
That is an engineering question that 
we shall have to determine by years 
of experience. But I do know that if 
the grounding of the neutral wire is per- 
mitted you must also permit the meting 
of the transformer. You cannot make fish 
of one and flesh of another. And, more 
than that, I do not believe that is the real 
reason of the desire for the grounding of 
the neutral wire, but that itis rather due to 
the fact that any failure of the third wire 
would cause the blowing out of the lamps 
one side or the other, according as the load 
may be placed. That objection would equal- 
ly apply to Mr. Leonard’s plan of wirin 

up all lights on the three-wire system. { 
think that the inherent defects of the three- 
wire system are enough to forbid its use. 
The two-wire system will meet those condi- 
tions. You can do your wiring on that sys- 
tem, if you please, on 100 volts—although 
I think myself that the lower voltage we 
get and the larger the conductors we get, 
the better safety we get—and the slightly 
additiona! cost in installation is generally 
borne by the consumer. The statement that 
with large converters we get cheaper first 
cost, higher efficiency and better regulation 
of pressure, I fully agree with. The state- 
ment that the safety of the alternating cur- 
rent is necessarily less due to the existence 
of the high primary pressure, I beg to deny. 
The three-wire system in use gives an abso- 
lutely continuous metallic contact from 
dynamo to lamp, from street main to lamp, 
and from every lamp on a circuit to every 
other lamp on that circuit. These three- 
wire systems, finding that they could not 
operate their street circuits with any econ- 
omy, have installed high tension machines, 
carrying considerably higher voltage in 
many cases than the ordinary alternating 
system. It is very evident that the first con- 
tact between that high pressure wire and the 
street main at any point, however light it may 
be, puts that high tension on every lamp on 
that circuit. To do that with the alternat- 
nea you have to break down the in- 
sulation of every converter. Personally, I 
have never known of a case of contact be- 
tween the primary and secondary coils of a 
converter. I know that such have occurred, 
but I do not think that there has ever been 
one worth considering, when we think of the 
enormous number of converters that have 
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been put into service, the immense strides 
that have been made by the alternating sys- 
tem, and the small knowledge we had of it 
when we first started to installit. Those are 
accidents which will teach us lessons, but 
which should not lead to a condemnation of 
he new system. The high primary press- 
ure we must have, no matter whether we 
use the continuous or alternating current. 
We cannot carry the current without it. It 
is exactly the same as with water pressure 
r with steam pressure. Twenty years ago 
}0 pounds was considered high steam press- 
ire. To-day 80 pounds is the average. “I 
io not think that of the new boilers that 
are being installed less than 25 per cent. 
ire being put in for a pressure of less than 
{50 pounds, and in ten years 150 pounds of 
team pressure will be used where 80 is now 
ised, and 200 pounds where 150 is now 
ised. We know that in all new stations 
hat are being installed, in all new plants 
vhere steam is being used for power, the 
onstant tendency is to raise the pressure. 
tis kept safe simply by the addition of 
proper precautions, due to the increased 
pressure. The statement as to its current 
10t being adaptable to commercial use for 
notors so far would seem to be proved, but 
our years ago that same argument was 
rought forward—that the current could 
vever be used for meters. I think that the 


ilternating current meter has _ pretty 
vell fought out its own case and 
vorked out its own salvation. I do 


lo not think that to-day there is any direct 
urrent meter on lines in which they are in 
ise which can compare with the meters 
hich have been brought forward as the 
lirect result of the introduction of the alter- 
iating system. I, therefore, think that in a 
ew years we shall see the motor in the same 
vay. We do have a demand, however, for 
ower, and so far we must admit that the 
lternating motor, except in small sizes, is 
ot well adapted for use for certain central 
tations, although it is of great use in iso- 
ited installation. I think, however, the ex- 
erience of every central station is that it is 
setter to have separate circuits for power 
ind for light. And I think that this plan 
vill meet fully all the requirements of the 
central station, and that you can use the 
alternating current for your lighting and the 
continuous high tension constant potential 
ircuits for your motors. That constant 
sotential circuit can be used for charging 
storage batteries and for any of the other 
surposes for which the direct current is 
ised. The safety to the consumer by the 
ise of converters is not only limited to the 
accidents from the system itself, but it also 
is its value in the case of light installments. 
| do not believe in the use of small con- 
erters. I think the larger you can keep 
our converters the better, but yet we have 
o weigh very carefully the disadvantage of 
iaving too few lights on one converter and 
0 many lights in one group, where, by 
crounding one part of the group, you may 
ffect the safety of another part. It is be- 
ween those two limits that we must fix upon 
ur most efficient size of converters. The 
same rule holds in figuring up the sizes of 
mductors. * In figuring up the size of blast 
jipes used in our large rolling mills, and in 
ie size of water mains, that question is con- 
nually coming up, and the limits on one 
de are the interest on the extra money ex- 
nded in the first place, and the loss by 
iction, or by resistance, or by pressure, or® 
hatever it may be. The use of the two 
ystems in this way by keeping all the cus- 
mers continually wired up upon an alter- 
iting system avoids great danger of con- 
ection between your high tension wires 
nd your low tension main. If your high 
nsion wires get crossed with your high 
nsion direct wires for the supply of 
ywer the station may be hurt, but the 
sumer is not likely to be. Say what you 
ill, it comes down to this, that it is the 
msumer who will regulate the running 
f your station. If he does not regulate 
by legislation he will do it by hurting 
ur business, by refusing to take what you 
ipply, under arbitrary conditions. hale 
ve come back to the proposition with which 
ve started, that no corporation, individual 
r government can say, ‘‘The public be 
amned” and not suffer forit. (Applause.) 
Mr. Leonard: Mr. Smith seems to have 
iade the error of assuming that Iam ap- 
earing in the role of an advocate of the 
iree-wire system. If such an impression 
xists I wish to correct it as promptly as 
ossible. My remarks with reference to 
he three-wire system and the alternating 
vere such that they would be admitted by 
lmost every one to-day. I presume that 
iny One familiar with the facts would admit 
hat the average efficiency of the three-wire 
system was higher, that it was conspicu- 
usly higher at loads, and in speaking of 
he possibilities and advantages of the sys- 
*m which I have pro . Tous only giv- 
ing consideration to the existing conditions 
f to-day. Mr. Smith spoke of the disad- 
vantages of operating the multiple arc. And 
yet it seemed as though the universal opin- 
ion must be that a multiple arc arrangement 
of dynamos is preferable to a separate one, 
when we remember that in the first part of 
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the business of electric lighting machines of 
constant potential were operated on sepa- 
rate circuits, and that they have been grad- 
ually placed in multiple arcis due to the 
advantages gained thereby. I think you will 
almost never find to-day an isolated plant, 
where we have a large number of machines 
supplying a constant potential distribution, 
in which each machine is supplying a sepa- 
rate circuit. The possibilities of regulating 
and the economies are so much higher when 
machines are in multiple arc that, entirely 
outside of any consideration of central sta- 
tion supply, or of three-wire system, it 
seems as though the result of experience 
has been that where machines can be 
operated rfectly, simply and reliably, 
with multiple arc it is better to do so. 
With reference to the question of grounding 
the neutral wire, I can dismiss that by stat- 
ing that Iagree merge go J with Mr. Smith, 
that the grounding of the neutral wire is 
extremely bad practice, and that there is no 
argument for grounding the neutral except, 
perhaps, that of laziness. As to high press- 
ure primary, the paper which I have read, of 
course, bears evidence in itself that I am a 
thorough believer in the necessity of high 
pressure primaries for reaching any great 
distance, and there certainly appears to be 
an advantage in having those high pressure 
wires as few in number as possible. And, 
instead of having a complete network 
through the city of high pressure wires, 
if we can, by any means, obtain a 
few of the high pressure wires to cen- 
ters, there would be less liability to any 
trouble due to the existence of high press- 
ures. Mr. Smith has mentioned that in his 
belief an alternating current motor will soon 
be attained in practice and ready for service. 
I thoroughly agree with Mr. Smith on this 
point, and have no doubt that an alternating 
current motor will soon be ready for com- 


ture in conductors. It seems to me that 
under the existing conditions it will be 
well, and indeed, the best way we have at 
present at command, to use the three-wire 
system, as it does enable us to distribute 
from that center at low pressure and at the 
least cost. When the time comes that the 


- 220 volt lamp is commercial, the three-wire 


system will, of course, still present the ad- 
vantage of being able still to reduce the 
cost, but the high pressure which will be 
realized then may be a sufficient argument 
— the use of 500 volts in the premises 
of the consumer and may make the 200 
volts satisfactory. 

Mr. Smith : My remarks about the three- 
wire system were not made with any idea 
that Mr. Leonard is upholding it as against 
the alternating, but because he in his new 
plan calls for all inside wiring to be done 
on the three-wire system for Bact of 110 
volts. I apparently did not make it clear 
that the 200 volt direct current in the build- 
ing is what the insurance people are afraid of 
now, and that, consequently, we must aban- 
don that in any new system which is to be 
an improvement on that. The use of an al- 
ternating current of 220 volts I do not be- 
lieve would have that disadvantage, and in 
that case Mr. Leonard’s plan would be all 
right. But as his plan contemplates using 
during a part of the time a continuous cur- 
rent of 220 volts, I feel that the 220 volts 
should be barred altogether. Of course, on 
a 55 volt lamp we can use the three-wire 
systems, and in many cases where buildings 
have been already wired we may get a pro- 
— of reduction of copper in that way. 

ith regard to the multiple arc, I would 
say that, in my experience, the multiple 
arc, in isolated work, has been used to save 
the running of new feeders. 

Mr. Leonard: I think that Mr. Smith has 
made a very ingenious argument upon the 
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mercial service—but how soon is a ques- 
tion. In the meantime, the existing condi- 
tion to-day is that the central station man- 
ager cannot secure an alternating current 
motor to put upon existing circuits, and in 
fact the work which is being done on an al- 
ternating current motor thus far is not of a 
kind to indicate that an alternating motor 
which can be placed upon the same circuit 
as an incandescent lamp will result. One 
point I will state before going further: All 
of my remarks have been on the basis of 
the three-wire system merely because of the 
saving in the cost of conductors which is 
attained thereby. Were we able to have 
a 200 volt lamp instead of 110 volts it 
would be, of course, infinitely preferable 
to have the two-wire system and use a 
200 volt lamp than to have three wires 
for a lamp of 110 volts on each side, 
and, furthermore, the cost would be 
reduced even beyond that of the three-wire 
system. As to the sub-station method of 
operating on the outskirts of the town, that 
is, unquestionably, when the alternating 
current motor is at hand, a very desirable 
way of operating. And yet it seems to me 
that even there, until we have our 200 volt 
lamp, it will be extremely advantageous to 
use for distribution something which will 
enable us to reduce the cost of our conduct- 
ors on the consumer’s premises to a point 
far below that of 50 volt lamps. As I have 
pointed out in the paper, the cost at the 
same distance, and at the same percentage 
of loss in conductors, the cost of a three- 
wire system will be but one-twelfth of that 
of a two-wire system with 50 volt lamps, 
and if we had 200 volt lamps with the two- 
wire system and our secondary distribution, 
it would be but one-sixteenth. Conse- 
quently, when we have delivered our high 
pressure to the sub-stations, and are y 
to distribute to our consumers, we would 
have to have a very large number of sub- 
stations in order to operate 50 volt lamps, 
or else we must have an enormous expendi- 


multiple arc question, but I hardly feel that 
his position is sustained by the facts or by 
practice. Of course, as he has pointed out, 
where conductors are placed on one dynamo 
and the load gradually increased, they are 
driven to the multiple arc arrangement, un- 
less they are going to put in new conduct- 
ors. The fact is, that — large isolated 
plant that I have ever had occasion to bid 
on has been so specified and rated by the 
common consent of all companies that have 
entered bids, that the dynamo shall be 
multiple arc when there were eight or ten 
at the beginning, and it is the universal 
practice in all companies to so design their 
plants, and, hence, the multiple arc arrange- 
ment is one that has been forced by the un- 
expected enlargement of the plant, rather 
thax by a deliberate design to obtain the 
best results in the beginning. Mr. Smith 
has spoken of an arrangement of sub-sta- 
tions, but he has not yet pointed out how 
he gets rid of the losses that will occur 
upon the final converters. He has put an 
intermediate set of converters in, and has 
taken means to take out converters as the 
load diminishes, but his final converters in 
his distribution throughout the city are still 
connected, and are the same as we have had 
before. 

Mr. T. Carpenter Smith: I would use the 
same plan as Mr. Leonard proposes in his 
system. I would have them grouped and 
switched in and out by the operator, just 
as I do in the sub-stations. I am only com- 

ring one system as against the other. 

ith regard to the multiple arc, I will say 
that I still hold to my proposition that 
multiple arcing is not put in because it is a 


great advantage, but it is put in to allow of 
two machines being connected together. It 
is a thing, ply because in an iso- 


lated plant the conditions are different from 
what they are in a central station. 

Mr. Leonard: Mr. Smith explained how 
he was going to reduce the loss of the final 
converters of the circuit by throwing off a 
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art of the load when the load became too 

eavy. Thisnecessarily assumes an arrange- 
ment of converters in multiple arc on the 
secondary, which is not contemplated in my 
scheme and is not in practice to-day. 

Mr. Bell: At the risk of stirring up all 
parties in this discussion, I want to make 
one or two suggestions with regard to this 
scheme, and the first of them is to suggest 
the question as to wbether or not a 220 volt 
alternating circuit is a pleasant thing to 
have around the house. I have very grave 
doubts about that. I am not afraid of the 
direct circuit or of 220 volts straight circuit, 
but when it comes to turning loose 220 volts 
on a three-wire system, alternating around 
and about the house, it seems to me that it 
is a good thing to avoid. I know that there 
are plenty of alternating current men who 
yp A pees they have no fear of a current of 
ie volts. 

Mr. Orford: In Bridgeport we have been 
running the three-wire system, and we have 
had 3,000 lights in operation. The question 
of danger that Mr. Smith spoke about we 
know nothing of. We have never had any 
trouble whatever in that way. We have 
had a few fuses blown, as every person has 
had, but as for fires, we have never had 
any. Weare able to distribute the current 
from the dynamos to a distance of three- 

uarters of a mile, giving us a pretty large 
district in which to distribute the current. 
But we found that we had some outlyin 
districts that we were not able to reach, anc 
then we began to inquire into the question 
of poany | in an alternating plant. The 
only way I could make inquiries was to go 
around to central stations and try to find 
out what they were doing. I would go to 
the manager of the central stations in the 
several towns, and when I talked with him, 
so ae he thought that I was a stranger 
to the business, he would represent the mat- 
ter as being eminently successful in every 
respect, but when I came to asking him a 
few leading questions he would sometimes 
turn and ask me why I asked the questions 
and whol was. One question I put to him 
was this: ‘‘ Have you been able to displace 
gas altogether ?” He said, ‘‘ No; certainly 
not.” ‘*‘ Do you advise your customers to take 
their gas fixtures out?” ‘‘ No; what would we 
do that for? What would we do if anything 
happened our lights?” I found that that 
information was sufficient forme. I found 
that the alternating system with him 
was not even an alternating one, but 
that you had to alternate it with gas. 
There was one gentleman that I asked the 
question of who had had experience with 
both the direct and alternating systems. 
He said that the only thing he could say for 
the alternating system was that it was very 
destructive. It certainly had no advantage 
that he could state over the direct system, 
except that you could go further with it, 
but when you attempt to go further with 
it you have to putin just about as much 
wire as you would under the other system. 
Then you have, on the other hand, the con- 
tinuous watch to keep upon your customers. 
With our 650 light machine that was the 
point that I carefully watched, but as our 
maximum increased—say, up to 12 o’clock— 
we would have a ratio ot one-third increase 
right straight along. Even if those con- 
verters had no lights on them they would 
still run one-third at a loss. f course, we 
inquired into the cause of this from the par- 
ties who had sold us the apparatus, and, 
incidentally, one of them admitted that it 
was due to the converter. But he thought 
better of that afterwards, and he had some 
one seat down to explain that this slowing 
up, after 12 o'clock, although it indicated 
amperes, yet it took no power. [I rather 
doubted the assertion, and so I made the 
test, and found out that it did take power. 
We are so satisfied with the continuous 
current in Bridgeport that it has been 
adopted in New Haven and some other 

laces. They have an alternating system 
in New Haven also, but it is the occasion 
for many complaints. It may be that the 
complaints are due to the fact that they are 
not able to operate it. I think that in Phila- 
delphia, where Mr. Smith is able to give 
better service than the man with the con- 
tinuous current machine, he must have a 
very poor manager for the competitors. | 
think that I could wake them up a little 
bit. Ido not think that you would see any 
variation in our light at 8 o’clock in the 
morning. We put our machines in, and 
they go from 100 amperes on each side up 
to 1,000, and I defy any one to tell when 
we put a machine in or when we take it 
out. We are running what may be called 
a bastard machine. 

Mr. T. Carpenter Smith: Replying to 
the last speaker, I would say that this is 
simply an individual case where, by first- 
class Me gem he has got a first-class 
station, and I would say in this case, as I 
said in the case where I was asked to se- 
lect the manager for an alternating station, 
that I would not ask for any better man 
to run an alternating station, because he 
has shown that he can handle a central 
station, no matter what it is, whether di- 
rect or alternating. 

Captain Brophy: Mr. Chairman, I think 
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all of you will understand the delicacy of 
my position. I ‘am dealing with people 
who’ use both systems. I do not wish, 
under any circumstances, to take sides in 
that discussion. I do not think it would 
be proper for me todo so. Perbaps I have 
had as much experience in watching the 
good and bad points, or seeing the good 
and bad points, of both systems as any one, 
owing to the position I have held. It 
would be very unfair for me to give to the 
public the weak spots in any one system, 
if I knew them. They both have their 
good qualities. I only wish to say one 
thing in regard to the matter of fuses. I 
have studiously insisted on increasing the 
size of fuse. The system of using a cer- 
tain sized fuse for a given number of 
lamps has caused a great deal of trouble 
and annoyance. As a rule, in the central 
stations the fuses are altogether too small. 
They should never be below the safe carry- 
ing capacity of the wire, and in 95 cases 
out of 100 they are, except perhaps in our 
own territory, where I have insisted on 
their being increased. Now, I am very 
glad to have listened to the discussion be- 
tween the two gentlemen. I believe you 
are all intelligent enough to draw your 
own conclusions, and that you will shape 
your action according to circumstances. 
I am one who does not wish to alarm the 
public. I am one who has met on every 
oceasion when it was possible the alarmists 
and combating them. I believe that if we 
use high potential or dangerous currents 
we should let the people know that they 
are so. We shotld not introduce into their 
houses, for their families to use and handle, 
anything that we consider dangerous and 
not let them know. 

As to the matter of fire, I wish to say 
here that the losses from fire by ‘the intro- 
duction of the electric light system has 
béen too insignificant to take notice of. It 
is true that it is said that one of the largest 
fires in Boston for years was caused by the 
electric light. There are certain officials all 
through the country to-day—some of whom 
are more ornamental than useful—whose 
duty it sometimes is to determine the cause 
of a fire; anu they very often know — 
little about it. In years gone by the stand- 
ard cause of a fire, when no other cause 
could be assigned, was spontaneous combus- 
tion or matches. Now, it is electtic light 
wires. I trust that all you gentlemen will 
see that ) ou install your wires as’ carefully 
in the fu »re as you have in the past and 
——s on them. (Applause.) 

he President : Is there any more discus- 
sion on this paper? If not, we will proceed 
to the next paper on the programme, by 
Mr. Burleigh, on ‘‘ Uniformity in Method of 
Keeping Central Station Accounts.” 

(Mr. Burleigh read the  above-titled 
paper. See ag pron 

Mr. Burleigh: I know of the many diffi- 
culties in bringing this matter before the at- 
tention of the convention. [ know of the 
many difficulties that beset the way of a 
uniform classification of accounts. We have 
all fairly started on our way with our own 
particular plans. To change them would 
be embarrassing in many, perhaps in all 
cases, but great good would follow a uni- 
form classification. I do not mean that we 
should all keep our accounts alike, but that 
we should agree on certain headings for our 
expense charges, and what items are to go 
to those expense headings. So that when I 
hear my neighbor say that his arc light cost 
him so many cents per arc light hour I know 
what makes up that. I know whether he 
includes interest or not. Some keep a de- 
preciation account, others do not, and so on. 
The forms that are appended have no par- 
ticular merit over other forms. My whole 
thought is to get a uniform classification of 
expenses. 

Mr. Nicholls: I have listened with a great 
deal of interest to this paper and I shall 
consider it of more interest still when I have 
an opportunity of carefully, and at m 
leisure, going into the varied detail sched- 
ules that Mr. Burleigh has prepared. But 
as it may be of interest to the Association, I 
will draw attention to two points which I 
have adopted in my practice which I find of 
incalculable value. To begin with, I have 
two private abstract books bound, with a 
lock and key on them, so that while they 


are kept in the regular vault they are not’ 


accessible. In the first book I have our 
charter under which we operate. I have 
our agreement copied in, our agreement 
with the city, our franchise. I have our 
different agreements with the different com- 
panies with which we do business. In ad- 
dition to having: all those put down in this 
book, I have them indexed and cross indexed. 
If I have to refer to any particular clause or 
agreement as to powers of any kind, I can, 
by looking at this index, find it at very short 
notice. I periodically read over these agree- 
ments, because there may be a clause in an 
agreement that you have pigeon-holed which 
appears of no earthly use to you to-day, but 
a year from now you may find it gives you cer- 
tain advantages, orthat under that agreement 
certain rights accrue to you which you have 
forgotten and which you wish immediately 
to take advantage of, and I think any central 
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station manager will find a system of that 
kind of great advantage. 

Then we have a monthly abstract of earn- 
ings and expenses. We bring everything 
right up to the end of the month, and I in- 
sist on having it before me not later than 
the 12th or 15th of the month following. In 
addition to having that copied out into my 
private abstract book, I have the cost of our 
power, as compared with the variable ex- 
pense of the station, made up to what I esti- 
mate at the engine, the bussbar and at the 
service, allowing for the average drop. I 
also have the cost of our total power turned 
out compared with our total earnings. 
Then I take our light. I know whether we 
do our business by the meter basis, and then 
I figure actually what we get per horse- 
power per hour for our earnings from incan- 
descent lamps and from our meters, and if 
I am called upon to make a contract at any 
time I can tell for every preceding month 
the average. I can tell what it has cost to 
produce our power at the engine, at the 
bussbar and at the service, for every month 
since we have been in operation, and, conse- 


" quently, I am in a position to know exactly 


what we are doing. I donot know whether 
that is the general practice, but I find in my 
experience that it is of very great interest. 

(General discussion followed from Messrs. 
Francisco, Nicholls, Burleigh, Scott and 
Judge Armstrong.) 

Mr. Peck: I-would suggest that this is a 
very important matter, and as we have a 
committee on data, that that’ committee be 


instructed to appoint a sub-committee on 


station accounts, and that they gather all 
the statistics that they can before the next 
meeting and report as to some general sys- 
tem of station accounts at our next meeting. 

Mr. Burleigh: Speaking to Mr. Peck’s 
suggestion, I doubt if we could ever agree 
on a uniform keeping of accounts. But we 
might arrive at a uniform classification of 
expenses—we might limit it to that. 

The President: I assume that almost every 
man who has formulated a lot of accounts 
to carry on his. business ‘thinks that his ac- 
counts are, as arule, keptabout right. For- 
tunately, or unfortunately, personally, we 
in Buffalo have had access to as good an ac- 
counting system as exists in the country. 
Members of our company are closely allied 
to a corporation about which some of you 
know, and it is called the Standard Oil 
Company. They have a gas interest which 
is rather far-reaching. What is applicable 
in the main to the gas interests is applicable 
to the electric light interests. We have 
taken many of the methods that they em- 
ploy in accounting and, in fact, our books 
are practically what they have. From time 
to time it has seemed wise to make changes, 
and invariably when those changes are sug- 
gested to the accountants of the office they 
look very tired and say, ‘‘ I have got all the 
work I can do, this is more than I can take 
care of,” and where one has a large station 
to care for he must necessarily entrust that 
to his chief engineer or his chief dynamo 
man, or those in charge of the station, and 
the repairs and material there have to be 
accounted for by him. They have, asa rule, 
no ability as clerks. They are handy with 
a lead pencil and they can memorize things 
fairly well. We have got a lot of blanks 
out which seem to cover the ground fairly. 
All our material is charged into the station, 
and as each dynamo has its work to perform 
we have whatever that dynamo costs. All 
the parts of that dynamo are printed up, 
and as we are operators of a system that 
sometimes burns out an armature, we have 
a diagram on the back of that showing the 
bobbin of each armature and we indicate 
when that armature burns out and the 
causes of it, At the end of a month those 
are sent into the office and the items are ex- 
tended out into dollars and cents and those 
are carried out into expense and mainte- 
nance of thedynamo. That is true of the 
boilers and engines and our line re- 
pairs and general construction work. We 
have what is called a voucher ledger 
and at the end of the ‘month the 
bookkeeper has only one entry to make 
in his ledger. There is nothing done in the 
ledger, other than August, September— 
whatever date it may be—so much. But 
that voucher is carried out into about 20 
different columns. At the end of the month 
you. can see exactly what those items are, 
whom you paid this money for and refer 
then back to the voucher, which is, as a rule, 
audited before any account is taken of it, 
both where we are buying goods and where 
we make other entries, having two different 
colors of paper to designate our purchases 
and our disbursements. That simplifies 
bookkeeping and with the very many 
accounts which we have, we find in a 
business of our size that we handle them 
very easily, and at the end of the month we 
know exactly how much our expenses have 


been for that month, and if the board care 


to look into the details of it they can be 
readily obtained. But we have one column 
which shows what our expenses have been 
beginning with the first of January and the 
excess of expenditure or decrease, as the case 


may be, using red ink for increase and black’ 


ink for decrease, and that is carried on from 


month to ‘month. That serves the purpose 
very well with us and it serves the purpose 
very well with the gas interests of the 
Standard Oil Company, as well as their other 
interests. When we make an installation 
with a plant or building we have a form and 
everything is put down on that. That is 
countersigned by the superintendent and 
foreman of the construction gang. The 
prices are carried out in each individual case 
and that is pinned to the contract. That 
disposes of that in a manner peculiar to our- 
selves and we charge off a certain amount to 
profit and loss. When that service is dis- 
continued we have got an investment in this 
customer. We can go at once to the contract 
and find that his contract has cost us $25 to 
install that place. We have cut-out, switch, 
and all those appliances in the building, so 
much wear, and other things. When that 
comes back to the store room there is an 
accounting made to the office. Our store 
rooms and stations are supplied, then a com- 

arison is made of what is left of that stuff. 

he original entry is there with the contract, 
and what comes back to the store room from 
that place is accounted for. In very great 
losses, we inquire where has this stuff gone 
to, and we find that since adopting that 
system it has resulted in more care on the 
part of the various men in bringing back the 
wire, converters and other appliances in the 
places. 

In the matter of cash, we have a daily 
statement, which, I presume, almost every- 
body has. - It is practically the same which 
Mr. Foster has in his. Many of the blanks 
which we use are very like Mr. Foster’s, al- 
though I think he has gone into a more 
elaborate accounting than we émploy. But 
I think that with us it is almost imperative 
that the thing should be as simple as possible, 
on account of the bookkeeping in the estab- 
lishment. While it is very desirable to have 
a good accounting, if we should employ an 
elaborate set of blanks—and the results, of 
course; are desirable to a few—it costs $1,000 
or $1,200 a year more to obtain. Perhaps 
the end would justify the means. I have no 
doubt that it would. . I would say here that 
if any member of the Association would like 
a copy of what we have there, I should be 
very glad to forward blank sheets of our 
voucher records and other books and blanks 
to them. I have already sent quite a num- 
ber of them out, and I think Mr. Ayer and 
a few others have those, but. it is not any- 
thing that we can take any great credit 
for ourselves, for the reason that I stated. 

On motion of Mr. Seely, the convention 
then adjourned until September 10, at 10 
A.M. 


Fourth Session—Thursday, Sept. 10. 


The Association met at 10 a. M.; and the 
President read an invitation from the Busi- 
ness Men’s Association of Norfolk, Va., to 
hold the next meeting of the Association in 
that city. Also an invitation from Robert 
M. May, Mayor of Augusta, Ga., and from 
the Cotton Exchange of Augusta, Ga.; from 
the Exposition Company of Augusta, Ga., 
and from the Commercial Club of Augusta, 
Ga., to hold the next meeting of the Asso- 
ciation in that city. 

On motion of Mr. Armstrong the invita- 
tions were received and referred to the ex- 
ecutive session. 

The President : The first business in order 
this morning will be the reading of the 
paper by Capt. Eugene Griffin, entitled 
‘Three Years’ Deveiopment of Electric 
Railways.” The copies of the paper have 
not yet come from the printer, but will be 
received in time for distribution this after- 
noon. 

Mr. Griffin: I feel that a few words of 
apology are due with reference to the paper 
that I am about to present. I was asked 
some time since to write a paper for this 
convention, and was given ample time in 
which to do it, but, as you all doubtless 
know, the pressure of electrical business is 
something quite enormous at the present 
time, and I have found myself so occupied 
with business that I have bad very little time 
to devote to this paper. The result is that 
the paper was not written until Saturday 
and Sunday last, and was not typed until 
day before yesterday. I, therefore, beg your 
indulgence in what I have to say, in view of 
the very short time I have had in which to 
collect these facts, 


THREE YEARS’ DEVELOPMENT OF ELECTRIC 
RAILWAYS—BY CAPT. EUGENE GRIFFIN. 


The first recorded description of the electric car 
is found in the fourth verse of the second chapter 
of Nahum: “ The chariots shall rage in the streets; 
they shall jostle one against another in the broad 
ways; they shall seem like torches, they shall run 
like the lightnings."” 

Notwithstanding this early mention, it was not 
until 1888 that the electric railway became a a 
tical commercial success. I fix the date at 2588 as 
it was in that year that Bentley and Knight opened 
= Faas’ A City road to lar traffic; that 
the 
and the homson-Houston the 
Eckington and Soldiers’ Home road in Washington. 
It was in 1888 that railway officials began to realize 
the possibilities of this new tractive force; that the 
great West End system. of Boston adopted electri- 
city to the exclusion of.cable, and that orders began 
to flow in upon the electric companies for street car 
motors to such an extent as tosoon make the manu- 
facture of such motors one of the leading branches 
of the electric industry. 








ie Company equipped e Richmond road, - 
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Previous to 1888 electric motors had been used on 
several roads. f&ome of these roads were doing we)! 
and have been prosperous since; but to the public 
these were experiments on a comparatively smal! 
Stale, and did little to inspire general confidence. 
The early inventors found it difficult to secure ade- 
quate fina backing; orders were few and busi- 
ness unprofitable. The stronger companies which 
took up the work in 1888 had the organizations an: 
capital necessary to achieve success. 

he pioneers who devoted their brains and fre- 
quently their purses to this wurk previous to 1888 
are a. of allcredit. It was their misfortune, 
not their fault, that their ideas were not develc ped 
and worked commercially. It is difficult for on: 
man to combine the qualities of inventor, manager, 
superintendent, seller, expert and financier, an 
= this is what Van Depoele, Daft, Bentley anu 

night and others had to attempt. The record of 
their efforts is an interesting one, but the chrono- 
logical record of electric traction has been so fre- 
quently given that it would be a waste of your time 
to repeat it n. 

There are, however, one or two of the early trials 
that are specially worthy of consideration, not only 

ause of what was actually accomplished, but 
principally on account of their bearing on later de- 
velopments. On July 27, 1884, an electric car was 
running luled trips over a mile of track of the 
East Cleveland Street Railway Company, in Cleve- 
land, Ohio. This wasthe first electric car in regular 
operation on a street railway track in the United 
States. The motor was placed between the wheels 
and supported from the,car body, and geared to 
the axles by belts of spring wire cables. The cur- 
rent was conveyed to the car by conductors sup- 
ported on insulators in a small, wooden conduit, 
and connection made with the conductors by means 
of a plow extending through the slot to the conduit. 
This was the initial installation of the Bentley and 
Knight system. Mr. Bentley has a photograph of 
the car in his office in Boston. 

@ road was given up in 1885, and the Bentley- 
Knight works transfe to Providence,R.I After 
various experiments the road in Allegheny City 
was begun in the summer of 1887. The cars were 
started: during the winter of 1887-8, although the 
road was not formally opened to traffic until Feb- 
pet 1888. Four cars were furnished to this road 
which, I believe, are still runnipg. On the lower 
end of the road was a mile of double track conduit 
which was continued by an overhead system of 
about five miles. The conduit was on a long grade 
of about 12 per cent. Over ranting. yo were 
used with the overhead system. e conduit was 
in operation for ‘two years or more, but has now 
_— taken'up-and replaced by the overhead sys- 


m. 

As early as 1874, while C. J. Van Depoele was en- 
gaged in Detroit, experimenting with electric 
motors, generators, etc., it occurred to him that 
trains of cars, and even ordinary street cars, could 
be run by me aeegmy 6 This was demonstrated to 
the satisfaction of his associates in various ways, 
but Freee exhibition was made until 1883. When 
the Chicago elevated railway was under considera- 
tion it was proposed to demonstrate the feasibility 
of utilizing electricity as a motive power. A track 400 
feet in length was built, with a five per cent. grade 
in the center. One car was equi with a three 
horse-power motor and ran for several weeks with 
considerable success, ng crowds of people. 
This was in February, 1883. In the same year an 
elevated railway car was operated electrically at 
the Chicago Inter-State Fair, The car was sus- 
pended from the track, instead of being mounted 
on it, and was in operation during the entire ex- 

ition— some 50 days. 

During the Toronto Annual Exhibition in 1884, 
an electric railway, some 3,000 feet long, was oper- 
ated from the entrance to the grounds to the main 
building. This was a conduit road and the wires 
carried a potential of over 1,000 volts without acci- 
dent. A 30horse-power electric locomotive was 
used in hauling ins of cars. 

The Van Depoele Company subsequently equipped 
roads at Minneapolis, Minn., Montgomery, Ala., 
Detroit, Mich., Windsor, Ont., Appleton, Wis., 
Port Huron, Mich., Scranton, Pa., Lima, Ohio, 
Binghamton, N. Y., Ansonia, Conn., Dayton, Ohio, 
Jamaica, N. Y., St. Catharines, Ont., and elsewhere. 
many of which are still in operation. 

In the fall of 1887, Frank J. Sprague contracted 
for the electrical equipment of the Union Passenger 
Railway, at Richmond, Va. This was an important 
road in a large city and Mr. Sprague’s undertaking 
was the most ambitious effort in this direction up 
to that date. Itis worthy of note that Sprague’s 
original intention was to use motors with but one 
reduction, but he was forced to abandon this idea. 
as none of the electrical companies at that date 
were able to produce single reduction motors. The 
motors used at first were too light for the work, 
the copper brushes scored the commutators badly 
aud were rapidly consumed. Nevertheless, Mr 
S) que persevered, despite all obstacles, and in 
1 the road was running with so much success 
that it was one of the object lessons which induced 
Henry W. aaey ane his brother directors of th« 
West End Street Railway of Boston to adopt elec 
tricity as a motive power, when they were already 
far advanced in the plans for cabling their system 

As nearly as can now beascertained,the following 
“——- roads were actually in operation on January 
5,3 : 
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ROADS. LocaTIon. | & | ~ 
a 
| 5 
} | 
Union Pass Ry.Co.|Daft.... ... Baltimore, Mdl2.00 3 
Windsor Elec. Ry. |Van Depoele!| 
opp... ... 'Detroit,Mich .|1.25, 2 
Appleton > = |Appleton, Wis\5.50) 5 
PortHuron * | r \P. uron Mich)2.75, t 
Highland Park... |Fishe ..-|Detroit, Mich |3.25 + 
Scranton Sub. Rd.|Van Depoele|Scranton, Pa.|5.00 12 


Los Angeles Elec- | 
tric BY: OB... ees Daft........;Los Angeles,| 
Lima St. Ry. an le: nesie-o-es .00) 6 
Motor Power(Co. |Van Depoele|Lima, Ohio. .'4.00, © 
ColumbusConsoli- 
dated St. Ry....\Short....... Columbus, 0./1,00 2 
St. Catherines St. k 
| SERS Van Depoele|St.Cath’s,Ont/7.00 12 
Ry. 00...+.....: OEE cvqeoess Asb'yP’k,N.J/4.00/15 
San DiegoSt RyCo|Henry ...... SanDiego,Cal|3.00| 9 


East arrisburg 
Pass. Ry. Co..../Sprague ..../Harrisb’g, Pa.|4.50 10 











A total of 13 roads, 48.25 miles of track and 95 


On July 1, 1891, there were 354 roads in actual 
operation, with 2,893 miles of track ee elec- 
trically, and 4,513 motor cars. Such in the 
growth of three and a half years. 

This development has been marvelous and unpre- 
cedented. ferring to it, General Francis A. 
Walker said to me, not long since, that it seemed as 
though at least 30 years norma! development 
has been crowded into three years. 

It has, indeed, been a fruitful period, and the pro- 
gress has been so rapid that the ' public are just be- 
ginning to appreciate the benefits which science has 
conferred upon them by the adaptation of the elec- 
tric motor to street car propulsion. 

During the past Spring the legislature of the State 
of Massachusetts was considering a proposition 
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which practically amounted to the imposition of 
new taxes upon the West End Street Railway Com- 
pany, and the abrogation or virtual annulment of 
certain vested rights which the company might 
laim. In his able and vigorous defense of his cor- 
yration, President Whitney was forced to investi- 
vate and determine the true relations which exist 
tween his — 3 and the public, and he was 
irprised himself to see how closely the welfare of 
he city of Boston and its surrounding suburbs was 
identified with the welfare of its street transporta- 
yn system. 
He at once entered upon a ‘“‘ campaign of educa- 
mn,” and his speeches in Somerville, Roxbury, 
yorchester and elsewhere (several of which have 
en published in pamplet form) are masterly, im- 
essive, straightforward and convincing presenta- 
ms of the close relations which exist between the 
ipid transit systems and the health, wealth, mor- 
ity and prosperity of our large cities. 
| commend these speeches to the consideration of 
you all. I have not hesitated to draw from them 
rgely myself. 
| consider this growing realization of the true 
osition which transportation companies occupy, in 
spect to the public, as one of the most important 
f recent developments, and it may be well to give 
some consideration. 
he officers and directors of a street railway com- 
uny are quasi public officers with most important 
id serious duties devolving upon them, Their 
ity to their stockholders is to see that the company 
economically and efficiently administered so as to 
oduce a fair return upon the capital invested. 
heir duty towards the public is to see that the best 
yssible transportation facilities are afforded, hav- 
g in view “the greatest good of the greatest num- 
er.’ This broad statement of their public duty is 
nquestionably true, and yet the failure to appreci- 
e this axiom is the most fertile source of adverse 
iticism of railway management. The critic almost 
variably argues from a personal standpoint. If 
e would only remember that the road is run for 
e benefit of the masses, and not for his personal 
dividual benefit, the lives of general managers 
yuuld be made less burdensome. 
The last census has clearly shown a strongly 
arked tendency of our population to gravitate 
vards the Jarge cities. In every State the percent- 
re of growth in cities is far greater than in tov ns 
| villages. Such condensation of population 
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practicable method of conveying electricity from 
the generator to the car motor. 

Objections to overhead wires have been, and, 
in many places still are, very strong; but actual 
experience has shown that the objections are not 
well founded. Wires are not an ornament to the 
street, and objections on this ground will always 
exist; but signs, railway tracks, and 
many other similarly useful objects are not orna- 
ments. Overh wires will never be condemned 
on this ground alone. Objections on the score of 
unsightliness become of less and less importance 
each year as the methods of construction are im- 
ee and the public appreciate more freely the 

nefits of electric motive power. 

One of the early apprehensions in reference to 
the use of overhead wires was the possible danger 
to life from the current used. On this point I think 
the public are now well satisfied. While there are 
few employés on any of the roads now in opera- 
tion who have not had the full shock of 500 volts 
repeatedly, there is not a single instance of any of 
the patrons of these roads who have been killed or 
even seriously injured by the 500 volt current from 
the overhead wire. Electric cars will run over and 
kill the careless — or the drunken passenger 
who falls from the platform in front of the wheels, 
as will the horse car, but no passenger or pedestrian 
has ever been killed by the trolley wire, and statis- 
tics do not show that the electric car is in any re- 
spect more dangerous to life than the horse car or 
cable car, Last year (1890) the West End street 
railway system of Boston carried 114,853,081 pas- 
sengers and all the steam railroads of the whole 
State of Massachusetts only carried 98,843,712. The 
West End system killed 15 ssengers and em- 
ployés and the steam roads killed 325. Of the 15 
fatal accidents on the West End system five were 
attributable to electric cars and 10 to horse cars. 
It is only fair to say that the narrow and crooked 
streets of Boston and the enormous traffic of the 
West End system are conditions ,peculiarly condu- 
cive to accidents. 

The fear of electric current is one born of ignor- 
ance, and time alone can overcome it. 

In the year 1889 nine human beings were killed 
by the arc light wires in New York City (2,500 volts) 
and the authorities were roused to such a pitch of 
frenzy that the poles were chopped dewn anda 
large part «f the city left indarkiess Yet, with 
perhaps one exception, all of the victims were em- 
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three journeys on horseback these clothes and hats 
were wont to be spoiled; which done they were 
forced to have new very often, and that increased 
the consumption of manufacture.’ In another part 
of his pamphlet, the same writer ppts the following 
query, evidently with the notion that it was a 
clincher: ‘Is it for aman's health or business to be 
laid fast in four ways; to ride all day with strang- 
ers, often times sick, diseased. ancient persons, or 
young children crying; all whose humors he is 
obliged to put up with, and —— with their 
boxes and bundles?’ As an additional objection 
against the introduction of coaches, the writer 
urges that they would discourage the breeding and 
lessen the value of horses. 

“The following passage occurs in a protest 
against the construction of railways, which is pre- 
served in the archives of the Nurnberg Railway at 
Furth, which was the first line constructed in Ger- 
. It was drawn up by the Royal College of 
Bavarian Doctors: $ 

“Travel in carriages drawn by a locomotive 
ought to be forbidden, in the interest of public 
health. The rapid movement cannot fail to pro- 
duce among the passengers the mental affection 
known as lirium Furiotum. Even if travelers 
are willing toincur the risk, the government should, 
at least, protect the public. A single giance at a 
locomotive passing rapidly issufficient to cause the 
same cerebral derangement, consequently, it is ab- 
solutely necessary to build a fence 10 feet in height 
on each side of the railway.” 

“These were all European, however, so in order 
to assure you that these peculiar views were held 
in our country, the following protest from the good 
citizens of Philadelphia, in 1¢33, against the intro- 
duction of gas, will be of interest to you: 


* PHILADELPHIA, Nov. 28, 1888. 
‘* REMONSTRANCE AGAINST LIGBTING WITH Gas. 


“To the Honorable, the Select and Common 
Councils of the City of Philadelphia: 

**GENTLEMEN—The subscribers beg leave to re- 
pany ty | remonstrate against the plan pow in ac- 
tion for lighting the city with gas, as they consider 
it a most offensive, inexpedient and dangerous 
mode of lighting. In $e 4 this they are fully sus- 
tained by the accounts of explosions, loss of life 
and destruction of property where this mode of 
lighting has been adopted. 








Map or Montrear, SHowrnG APPLICATION OF ZONE SysTEM, AS MENTIONED IN PRESIDENT HUNTLEY’s ADDRESS, 


eans an increase of the tenement house system in 
mtradistinction to the cottage system, a crowding 
f people between each roof, an increase in vice, 
numorality, misery, crime and the death rate. How 
it to be avoided y The laborer must live near his 
ork, near in time and near in money. He can 
pare but a fraction of his time, but a fraction of 
is day’s wages, in going to and from his work. If 


ie zone fare system exists, as in Europe, the area 
ithin which he can live is limited by this considera- 
ion. Two cents per mile might restrict him to a 


adius of 24 miles (5 cents). If the single fare 
ystem prevails, as in this country, time is practi- 
illy the only restriction. Let us assume that he 
in allow thirty minutes morning and evening for 
is car ride, paying five cents for each ride. At the 

ite of six miles per hour, fast for horses, he has a 

udius of three miles and an area of uare 

\iles within which to select a home. At the rate of 

ine miles per hour, slow for electricity, he has a 

udius of four and a half miles and an area of 

juare miles within which to select a home. This 
ey suffices to illustrate the point, An increase 

f only three miles hour in rapidity of transit 

uubles the available residence area without in- 

reasing the time or expense of the laborer in going 

» and from his work. 

The steam road,the elevated road,the undeground 

»ad and the cable, each and all afford rapid transit ; 

it their —— is restricted within very nar- 

ow limits because of their great cost, while the 

—_ roads can be profitably extended in all di- 

ections. 

The great advantage of increasing the available 

esidence area, of encouraging the cottage system 
ud discouraging the tenement system, will be 
sadily conceded by all. The health and morality 

f a great city are universally proportional to the 

umber of people beneath each roof. The electric 
‘ailway is one of the great moral agents of the 
\ineteenth century. 

The experience of the past three years has settled 

iany disputed questions, resolved many doubts, 
systematized methods and improved construction. 

A variety of styles, systems and methods were 
ised prior to 1888. We had storage batteries, con- 
«luits and overhead wires ; —~ trolley and double 
trolley wires, over-running trolleys and under-run- 
ning trolleys. 

Storage batteries have made matin premrens, They 
have nowhere scored a pronoun success, and 
have been abandoned on nearly every road. They 
are but little considered in the field of electric trac- 
tion, except in reference to future possibilities. 

The very few conduits built have disappeared and 
have been replaced with overhead wires. The over- 
head wire is now generally recognized as the only 





loyés of the lighting companies and suffered 

cause of failure to observe proper and well-known 
precautions. In the same year 12 persons were 
asphyxiated by gas and over 30 were killed by signs 
and other objects falling on their heads as they 
walked peacefully along the streets. 

In time we are able to estimate every danger 
relatively, but in the beginning unknown dangers, 
those to which we are not accustomed, are greatly 


onneperes. 

Ralph W. Pope, in a very interesting paper read 
before the Franklin Institute last year, gives some 
curious illustrations of this tendency to magnify 
unknown dangers and arrest the progress of im- 
provement. I quote: 

“In an article, entitled ‘How our Ancestors 
Travelled,’ we find the following pertinent observa- 
tions on the subject : 

* Carria; met with great opposition at their 
first introduction, and laws were made to suppress 
their use. As early as the year 1294, Philip the Fair, 
of France, issued an ordinance for suppressing 
luxury, in which the wives of citizens were forbidden 
the use of Beckmann tells us that there 
is preserved in the archives of the County of Mark 
an edict, in which the feudal nobility and vassals 
are prohibited from using coaches under pain of 
incurring the punishment of felony. Duke John, 
of Brunswick, published an order in 1588, roundly 
rating his v is for neglect of horsemanship, 
and forbidding them to ap or travel in coaches. 
A few years after thisthe English Parliament took 
up the discussion of the subject, but, on November 
7, 1601, the bill to restrain the excessive use of 
coaches within the realm of England was ee. 
But the bitterness of an ism to them did not 
cease with this legislative decision. In a pamphlet 
called the ‘Great Concern of England Explained,’ 
published 1673, the writer very gravely attempts to 
make out that the introduction of es was 
ruining the trade of the realm. Following is an ex- 
ample of his method of reasoning: ‘ Before coaches 
were set up travelers rode on horseback, and men 
had boots, spurs, saddles, bridles, saddle-eloths, and 
good riding suits, coats and cloaks, stockings and 
hats, whereby the wood and leather of the kingdom 
were consumed. Besides, most gentlemen, when 
they traveled on horseback, used to ride with 
swords, belts, Is, holsters, portmanteaus and 
hat cases, for which in these coaches they have lit- 
tle or no occasion. For when they rode on horse- 
back, they rode in one suit, and carried another to 
wear when t came to their journey’s end ; but in 
coaches they in asilk suit, silk stockings, beaver 
hats, etc., and carry no other with them. This is 
because they escape the wet and dirt, which, upon 
horseback, they cannot avoid; whereas, in two or 


“We consider gas to be as combustible as gun- 
powder and nearly as fatal in its acts; as regards 
the immense destruction of property, we believe 
that the vast number of fires in New York and other 
cities may be in a great measure ascribed to this 
mode of lighting. The leakage of pipes and care- 
] ol pping off the gas } a arty almost 
daily instances of its destructive effects. And when 
we consider that this werful and destructive 
agent must necessarily be left often to the care and 
attention of youth and domestics and careless 
people, we only wonder that the consequences are 
not more appalling. It is also an uncertain light, 
someti ddenly disappearing and leaving 
streets and houses in total darkness. 

‘*The waters of the Delaware and Schuylkill, now 
considered the most pure and salubrious in the 
world, as many long voyages have fully tested, 
must soon, we fear, experience the deterioration 
which has reduced the water of the Thames to the 
present impure state, for no reservoir will be able 
to contain such fetid drains from such an estab- 
lishment, and very soon the rivers must be their 
receptacle, to the destruction of the immense shoals 
of ‘ d other fish with which they 
abound; the same cause must produce the same 
effect. Salmon, smelts and other fish formerly 
= in vast quantities in the Thames, have 
nearly all disap) The constant digging up 
of the streets, the circumstances of the gas pipes, 
which, at the intersection of each square, must 
come in contact with the water pipes are difficul- 
ties and evils which we would anxiously avoid. 

“In conclusion, we earnestly solicit that the light- 
ing our city with oil may be continued. 

“And your petitioners, etc. 

* ed by 1,200 of the leading citizens of Phila- 
delphia, whose names are attached hereto, such as 
Horace Binney, Hartman Kuhn, Jacob Ridgway, 
Paul Beck, Henry Pratt, Benjamin Chew (on whose 
farm the battle of Germantown was fought), John 

it, Charles Wharton, Richard Willing, Ed- 
w Pennington, Robert ux, Joshua ng- 
streath, Matthew Newkirk and 1,200 others. 

“N. B.—The above are only part of the names 
= many of the remostrances have not yet come, 
o.”” 


The double and single trolley system have each 
had ardent advocates, but three years’ experience 
has decided the question in favor of the single 
trolley and the ground return. 

In July, 1888, several roads were the over- 
running trolley and it was a question whether the 
over running or under-running system was prefer- 
able. Three years have decided this question also, 

all of the electric roads of to-day 
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Operate with under-running trolleys. The ‘fish 
pole’ of 1888 has been supplanted by the neat steel 
rod of 1891, and the “broom-stick train’ can no 
longer be spoken of with disrespect as regards out- 
ward appearances. 

Three years have not passed without much liti- 
gation, and already we have historical cases finally 
determined, which tend to fix the legal boundaries 
of the rights of electric railways. Some of these 
decisions are of great importance. 

The teleph panies have quite naturally 
been ardent advocates of the double trolley, and to 
avoid suffering from the induced currents of the 
single trolley they have sought to induce the courts 
to compel railway companies to use metallic cir- 
cuits. A recent decision of the Supreme Court of 
the State of Ohio is a fair statement of the present 
legal aspect of this question. 


SINGLE TROLLEY SYSTEM tS. DOUBLE TROLLEY. 
(Supreme Court of Ohio.) 
Syllabus. 


1. The dominant purpose for which streets in a 
municiy ality are dedicated and opened is to facili- 
tate public travel and transportation, and in that 
view new and improved modes of conveyance by 
street railways are by law authorized to be con- 
structed, and a franchise granted to a telephone 
company of constructing and operating its lines 
along and upon such streets is subordinate to the 
right of the public in the streets for the purpose of 
travel and transportation. 

2. The fact that atelephone company acquired 
and entered upon the exercise of a franchise to 
erect and maintain its telephone poles and wires 
upon the streets of a city, prior to the operation of 
an electric railway thereon, will not give the tele- 
phone Se. in the use of the streets, a right 
paramount to the easement of the _— to adopt 
and use the best and most improved mode of travel 
thereon ; and if the operation of the street railwa 
by electricity as the motive power tends to disturb 
the working of the telephone system, the remedy 
of the telephone company will be to readjust its 
methods to meet the condition created by the intro- 
duction of electromotive power upon the street 
railway. 

3. Where a telephone company, under authority 
derived from statute, places its poles and wires in 
the streets of a municipality, and in order to make 
a complete electric circuit for the transmission of 
telephonic messages uses the earth, or what is 
known as the “ ground circuit.’’ for a return cur- 
rent of electricity ; and where an electric street 
railway, afterwards constructed upon the same 
streets, is operated with the “ Single Trolley Over- 
head System” so called, of which the ground cir- 
cuit is a constituent part, if the use of the ground 
circuit in the operation of the street railway inter- 
feres with telephone communication, the telephone 
company, as against the street railway, will not 
have a vested interest and exclusive right in and to 
the use of the ground circuit, as a part of the tele- 
phone system. 


The telephone companies have been beaten in: 
every case, and the fact has been definitely settled: 
that railway companies may use a single overhead, 
trolley wire and a ground return without infringing: 
any rights of the teleph compani 

Many interesting legal questions have arisen im 
reference to line construction. 

Objection was made by the Summer residents of 
Newport to the construction of an overhead electric: 
railway, and eminent counsel was employed to 
place every possible legal obstacle in the way. The 
case was carried to the Supreme Court of the State: 
of Rhode Island for the determination of some of 
the novel points involved, and one of these points 
was: 

Are Poles and Wires an Additional Servitude 
upon the Streets ? 


The Court held: 

“The fourth ground alleged is that, if the act of 
incorporation authorizes the use of electricity for 
the operation of said street railway, and the erec- 
tion of the poles as ancillary thereto, it is unconsti- 
tutional and void, because it authorizes the imposi- 
tion of additional servitude upon the streets without 
providing for any additional compensation to the 
owners of the fee of said streets. We think it is 
settled by the greater weight of decision that a rail- 
road constructed in a street or highway and operated 
by steam in the usual manner imposes a new servi- 
tude and entitles the owner of the fee to an addi- 
tional compensation; but that a street railway 
operated by horse power, as such street railways 
are ordinarily operated, does not impose any new 
servitude, and does not entitle the owner of the fee 
to any additions: compensation. 

** The distinction is not often stated as a distinction 
between steam and horse railroads; but the dis- 
tinction properly rests, not on any difference in 
motive power, but on the different effects produced 
by them respectively on the highways or streets 
which they occupy. A steam railway is held to im- 
pose a new servitude, not because it is operated by 
steam, but because it is so operated as to be incom- 
patible with the use of the street in the other usual 
modes, or, in other words, so as practically to ex- 
clude the usual modes of use. 

“A steam railroad on a street, so operated as to 
be consistent with the use of the street in the usual 
modes, has been held not to impose a new servitude. 

**It is not the motor but the kind of occupation, 
whether practically exclusive or not, which is the 
criterion. 

“The only considerable privilege which the horse- 
car has over other vehicles, is that, being confined 
to its tracks, it cannot turn aside for other vehicles, 
while they are forced to turn aside for it; but this 
is an incidental matter, insufficient to make the 
horse railroad a new servitude. 

“The street railway here complained of is oper- 
ated neither by steam or horse-power, but by elec- 
tricity. It does not appear, however, that it occupies 
the streets or highways any more exclusively than 
if it were operated by horse-power. 

“Reference has been made to cases which hold 
that telegraph or telephone poles and wires erected 
on streets or highways constitute an additional 
servitude, entitling the owners of the fee to addi- 
tional compensation ; and from these cases it is 
argued that the railway here complained of is an 
additional servitude, by reason of the poles and 
wires which communicate its motive power. There 
are cases which hold as stated, and there are cases 
which hold otherwise, but, assuming that telegraph 
and telephone poles and wires do create a new 
servitude, we do not think it follows that the poles 
and wires e' and wi for the service of said 
street railway likewise create a new servitude. 
Telegraph and telephone poles and wires are not 
used to facilitate the use of the streets where they 
are erected for travel and transportation, or, if so, 
very indirectly so; whereas the poles and wires 
here in qusation are directly ancillary to the uses of 
the streets as such, in that they communicate 
power by which the street cars are propelled.” 

In the purely technical field all obstacles have 
been overcome. Like Perry, ‘‘We have met the 
enemy and they are ours."’ The severe strain im- 

by railway work on the gene t has 











necessitated the a of new types of en- 
nes, and the fluctuations of the dynamos have 
nm pr ted b d winding and series 
coils. Self-regu red 


dynamos are now conside: 
necessary in any wel olaened power plant. 

I attended the exposition at Bremen, in North 
Germany, last summer, and had the pleasure of 
riding on an electric railway operated by two 8 
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horse-power Thomson-Houston dynamos. One dy- 
namo was driven by a 70 horse-power Armington & 
Sims engine and one by a 125 horse-power German 
engine. So closely did the small American engine 
regulate that no variation in potential could be 
observed under the most violent and sudden varia- 
tions in load. Notwithstanding its greater power, 
the German engine was slow to respond, and the 
variations in speed were marked. I was subse- 
quently informed that a medal was awarded to the 
American engine, although it had not been entered 
as an exhibit. 

This is indicative of the enterprising way in which 
the inventors and manufacturers of the United 
States have met the new conditions imposed by the 
adoption of electricity as a motive power. 

The difficulties Mr. Sprag tered in Rich- 
mond in using copper brushes have now been 
avoided by the introduction of the carbon brush, 
for which we are indebted to Mr. C. J. Van Depoele. 

As early as 1883-4 Van Depoele used carbon 
brushes with his motors. When the Van Depoele 
Electric Manufacturing Company was purchased 
by the Thomson-Houston Company, in 1888, Van 
Depoele went to the Lynn factory of the latter 
company. Many did not then consider the carbon 
brush as practicable, and it was some time before 
Mr. Van Depoele had an opportunity to demon- 
strate its possibilities. When the time did come its 
great value was so ap nt that it was at once 
adopted for motor work and subsequently has been 
used exclusively with generators. 

Since the general adoption of the present method 
of mounting the motors directly on the axles, 
double reduction motors have been used. The sup- 
posed necessity of high 5) of revolution in the 
armature made this obligatory. In 1890 it was 
found practicable to make motors in which the 
armature revolved at a slower rate and a single 
gear sufficed for the now greatly reduced reduction. 
From 10 and 12 to 1 with the old motor we come to 
444 to 1 with the new motor. The gears are en- 
closed in boxes and run in oil so that the noise has 
been reduced to a minimum, the offensive noise of 
the gears being practically eliminated. We have 
also gearless motors with no reduction and no gears. 

Generator construction has kept pace with the 
improvements. 

As large stations have been built generators have 
increased in size, and electrical companies are now 
producing 500 horse-power dynamos as readily as 
the steam engine builders respond to similar de- 
mands, 

We have learned what it costs to operate electric 
railways and the result is gratifying. In 1888 it was 
prophesied that while electric roads might make 
good showings so long as the apparatus was new 
and curiosity riding lasted, in a short time the 
machinery would begin to wear out and the roads 
would be swamped by the great repair bills. In 
reality we find the almost univeral testimony is 
that the longer the road runs the less is the cost of 
repairs. This is, of course, not due to the fact that 
the apparatus improves in quality with age,but the 
explanation is to be found in the very simple fact 
that as small defects are eliminated and the em- 
ployés become more experienced and the organiza- 
tion is perfected, the apparatus is better cared for 
and injuries are prevented. 

A very conspicuous example of this is the West 
End Street Railway, which has been under my own 
immediate observation. 

In the contract between the Thomson-Houston 
Electric Company and the railway a it was 
provided that we should keep the overhead line and 
electrical apparatus on the cars in repair at a given 
price per car mile. There were many reasons 
which influenced us to enter such a contract, but 
the chief reason was that this was the uncertain 
element in the operation of an electric railway, 
and unless this uncertainty could be eliminated, the 
West End would not make any contract. The cost 
of these repairs has steadily decreased, and on 
the first of October the West End Company will avail 
themselves of their option and relieve us of this 
part of our contract, knowing that there is now no 
uncertainty and that they can do the work them- 
selves for less money than they pay us. 

Sonie months since President Whitney gave to 
the public the detailed figures showing the receipts 
and operating expenses of the West End road. 
These are of very great interest to all, and I give 
them in full for the purpose of drawing some con- 
clusions from them: 





THE ELECTRIC SYSTEM. 
April. May. June. July. 

Gross receipts.. . $134,321 $144,638 $153,988 $144,552 

General expenses. 8,193 7,7 7,465 ~ 6,955 





Track and car ex. 47,447 45,443 39,629 43,891 
Motive power..... 30,194 30,924 26,359 26,398 
Total op.ex....... $5,834 84,163 73,459 77,249 
Net earnings...... 48,487 60,475 80,529 7,3 

eee 360,567 377,191 


391,459 376,321 7 
26.68 25.58 25.15 





Ratio of mileage. . 3 25.19 
Per cent, op. ex... 63.36 58.18 47.71 53.44 
Earnings per mile 
Rai nntevencons 34.05 38.43 42.71 38.82 
Ex. per mile run: 
Motive power. ... 07.65 08.22 7.31 07.00 
Car repairs... ; 01.39 8 =01.33 «(01.18 01.17 
Damages.......,.. 75 00.89 00.16 00.12 
Conductors and 
ere 07.33 «(07.36 (07.25 = 06.92 
Other expenses... 04.63 04.56 04.47 05.87 
Total ex. per mile 
Wicca ccccssocce 21.7 22.36 20.37 20.48 
Net earned per 
mile run........ 12.30 16.07 22.34 17.84 
HORSE CAR SYSTEM. 
April. May. June. July. 
Gross receipts.... $341,396 $374,605 $395,555 $409,878 
General expenses, 22,514 22,682 22,217 20,657 


Track and Car ex. 
Motive power..... 


136,693 127,902 125,398 135,954 
117,740 118.972 116,210 116,271 









Total op. ex...... 276,947 269,956 263,325 272,888 
Net earnings..... 67,449 105,049 131,729 136,990 
Miles run.......... 1083,887 1094,683 1073,713 1120,377 
Ratio mileage..... 73.32 74.42 74.85 74.81 
Per cent, op. ex... 80.62 71.95 66.70 66.58 
Earnings per mile 
run... eercccee 31.77 =634.22 86.85 =. 36.58 
Ex. per mile run: 
Motor power...... 10.86 10.83 10.38 
Car repairs... 00.60 00.61 00.61 
Damages......... 00.37 =600.15 (00.06 
Conductors 
drivers,......... ‘ 08.24 25 08.23 
Other expenses... 04.70 04.55 04,24 05.07 
Total ex. per mile 
ee 55 24.62 24.58 24.35 
Net earned per 
WOO FEB: oc occe 06.22 «09.60 812.27 12.23 


THE ENTIRE SYSTEM. 


se. May. June. July. 
Gross earnings.... $478,717 $519,244 $549,543 $554 431 
General expenses. , 30,478 29,683 27,613 
Track and Car ex. 184,141 173,344 165,027 179,853 
Motive power..... 147,933 149,986. 142,570 142,670 
Total op. ex...... 362,781 358,720 337,284 350,137 
Net earnings...... 115,985 165,524 212,250 204,204 
Miles run.),....... 1478,346 1471,004 1433,785 1497,568 
Ratio of mileage.. 100 100 100 1 
Per cent. op. ex... 76.82 68.12 61.387 63.15 
Earnings per mile 

ei ee 32.39 35.29 38.83 37.02 

Ex. per mile run: 
Motive power..... 10.01 10.19 09.94 09,53 
Car repairs........ 01.05 00.79 00.76 00.75 
Damages........-. 00.77 00.50 00.15 00.07 


ELECTRICAL REVIEW 


THE ENTIRE SYSTEM—CONTINUED. 
April. May. June. July. 
Conductors and 
Csr dr ives 08.03 08.01 08.00 07.91 
Other expenses. .. 04.68 04.55 04.67 05.12 
Total ex. per mile 
SUR peceseccvcces 24.54 24.04 23.52 23.38 
Net earned per 
mile run,....... 07.85 11.25 14.81 13 64 


Taking the June figures, it will be noticed that 
the net earnings per electric car mile exceed the net 
earnings per horse car mile by 10.07 cents, while the 
operating expenses of the horse car lines exceed 
those of the electric car lines by 4.20 cents per car 
mile. The difference is 5.86 cents per car mile, 
which is the gain to the company due solely to the 
public satisfaction with the electric service. Mr. 
Arthur Jones, of the Thomson-Houston _Inter- 
national Company, first produced this figure, which 
he calls the “ satisfaction figure.” 

The net earnings per electric car mile exceeded 
the net earnings per horse car mile by the following 
amounts: 

In April, 6.08 cents per car mile. 
“ May, rae A “ 
** June, 10.07 


‘ “ “ 


Mean 7.54 “ “ 

The net earnings of the horse cars for the three 
months averaged 9.36 cents per car mile, hence the 
electric cars showed a gain of 80 per cent. in the 
net earnings per car mile over the horse cars. 

For the three months we have the following 
figures for the electric cars : 

Total receipts $432,947 
“* expe 243,456 
Percentage of ex 56% 





mses to receipts. ; 
In St. Paul and Minneapolis, with a combined 

a angen of 350,000, there is to-day not one single 
< 


norse car. Minneapolis has 120 miles of electric 
railways, all equipped with the overhead system, 
and St. Paul has 75 miles of electric railways 
and 15 miles of cable. Most of the cable mile- 
age is to be abandoned and supplanted by elec- 
tnecity. The last horse car disappeared from the 
streets of Minneapolis in June of this year. The 
July report of the Minneapolis system shows : 
II 5k Fock. beivcansceeis $107,571 





ph ee 52,585 
bins ak ivsivese'esis .--. 54,985 
Percentage of expenses toreceipts. 49% 


Cleveland, Buffaio, Rochester, Toledo, Omaha, 
Cincinnati and many other large cities, are now 
—s their street cars almost exclusively with 
electric motors, and the universal testimony is 
favorable to the increased facilities afforded the 
public and the increased profits to the stockholders. 

Not the least important of the a of 
the last three years hasbeen the financial develop- 
ment. The fine showings as to earnings, the grad- 
ual decrease in operating expenses, where increases 
were expected, the oft-demonstrated ability to run 
electric cars in all kinds of weather, in ice, snow, 
sleet, hail or rain, has greatly improved the stand- 
ing of electrical securities. An electric road is no 
longer an experiment, itis a paying investment, and 
there are not a few instances where the introduc- 
tion of electricity has been the salvation of a horse 
road that otherwise would have soon been in the 
hands of a receiver. The rapidly increasing de- 
mand for electrical securities is an evidence of a 
healthy growth of public sentiment in this direc- 
tion. Toequip electrically means the expenditure 
of money which must come from an increase of 
the bond of stock issued. The ability of the pub- 
lic to rapidly absorb these new bonds of stocks 
must be the ultimate limit of the ability of the rail- 
way companies to move in this direction. 

In August the West End Street Railway Com- 
pany put out $4,000,000 of common stock for addi- 
tional electrical equipment, under a plan of sub- 
scription which provided for two deferred pay- 
ments. When the subscription books were closed 
on August 5, 33,000 shares had been paid in, 
and only a paltry 245 shares had taken advan- 
tage of the option for deferred payments. I know 
of no more striking object lesson than this, except, 
perhaps, the rapid rise of the West End common 
stock from 63 to 77, which immediately followed. 

Electric securities have heretofore been offered 
at tempting figures. but the day for this is passing. 
The public are realizing that a good street railway 
security is better than a Western railroad bond or 
stock, and the electric roads are better than the 
horse roads. Electric railways will pay where no 
one would dream of building a horse road, and 
when the public taste is whetted for electrical se- 
curities we shall see a marvelous increase in the 
number of roads and the equipment of existing 
roads that will mean transportation facilities for 
thousands who are now unprovided, and many 
years’ work for our electrical factories. 


The President: This -paper is before you 
for discussion. Are there any remarks ? 

Mr. Hammer: This is an admirable paper, 
and contains a number of chronological 
events which deserve to goon record, but 
I think that some have been omitted. To 
say nothing of the experiments of Dr. Sie- 
mens, whose railroad is still running in Ber- 
lin, and which dates away beyond any that 
Captain Griffin has referred to, I might re- 
fer to the experiments made in 1881 in 
Paris at the time of the electrical exposition. 
I believe the date given as the earliest, in 
this paper, was 1883. I have a very vivid 
recollection of an electric railroad which 
was in operation in 1880 and 1881, a mile and 
a half in length, at Menlo Park, and which 
attained a speed of no less than 40 miles per 
hour, and within a very short time after 
that was extended to three and a half miles 
in length. It was such an elaborate experi- 
ment at that time, and of such great com- 
mercial value, that I think the fact should 
be put on record in connection with a paper 
of the importance that this is, 

Mr. Griffin: 1 would like to say, with refer- 
ence to early experiments which I have 
referred to, that I did not intend that the 
list should be taken as complete. Perhaps 
I did not express it explicitly, but 1 intended 
to confine it simply to the United States. 
The car I refer to, on the Cleveland road— 
I intended to make that explicit—was 
the first car I knew of that was in operation 
upon any existing street railway on the 
streets of a city as an existing road. Tere 
were lots of experimental roads which were 
built in addition to those that I have men- 
tioned, that were built for the purpose of 
demonstrating the feasibility and the possi- 
bility of operating street railways by elec- 
tricity, but I think that that car in Cleve- 
land was the first car that was put into opera- 
tion upon an existing street railway upon 
the streets of a city and put in schedule 


operation, That may be a small distinction, 
but such as it is, it is one which Mr. Bentley 
and Mr. Knight have always delighted to 
make a great deal of. 

Mr. Armstrong: I believe that at the pres- 
ent time I represent a corporation, and pos- 
sibly the only one that isa member of this 
Association, that operates a street railroad by 
electricity. While I am president of the 
Camden Lighting and Heating Company, I 
am also the accredited representative of the 
Camden Horse Railway Company, which 
operates one of its lines by electricity, and 
our Camden Lighting and Heating Company 
furnishes the power for that operation. I 
have been very much interested in this paper 
by Captain Griffin, and I could not help re- 
calling the first time I saw Captain Griffin. 
We were just then thinking about putting 
in, or had contracted to put in, an electrical 
system, and I was, with the president of our 
horse railway company and some other 
friends, at Washington. We had gone down 
there to help inaugurate a president. We 
were riding on the top deck of one of those 
double-deck cars, and we were trying to 
show how much we knew about electricity. 
There was a fine-looking, large man stand- 
ing around there who did not seem to know 
much about it, or at least did not have very 
much to say, until we got stumped, and 


then he came to our assistance, and the: 


more he talked the more we found that we 
knew about this subject. When he got 
through he handed us his card, and we then 
found that we were talking with a man who 
was most deeply interested in this subject, 
and who knew the most about it. Ever 
since that time Captain Griffin’s name has 
been associated with street railways in my 
mind, and in that of many others in their 
recollections of him. I want to say, so far 
as the experience that we have had is con- 
cerned, that the very fact of operating our 
lines by electricity has brought us large ad- 
ditional travel. Not because we make bet- 
ter time (because we run exactly on the 
same schedules as we did with horses), not 
that our cars are any more comfortable, but 
seemingly from the very fact that there is 
a motive power there which requires the ex- 
penditure of no life whatever. There is no 
drawing on that thing that we cannot under- 
stand, and never will be able to understand 
—either in man or beast—there is no draught 
made upon the eternal principle of life there, 
but by some intangible force we are push- 
ing along. The people do not find that 
they go faster, and there is no more of com- 
fort in it, except the satisfaction of know- 
ing that your comfort and your ease is not 
purchased at the cost of the discomfort or 
the dissatisfaction of anything else that 
lives. 

There is one thing with which I am not 
yet able to agree in Captain Griftin’s paper— 
possibly later experience may lead me to 
agree with his statement. That it will pay 
to put down an electric road where a horse 
road would not pay. So far as my observa- 
tion is concerned, I cannot bear out that 
statement, because you can surely operate a 
horse railroad at less expense by running 
fewer cars, than you can possibly operate 
an electric road where you have to have your 
steam plant and your power for producing 
electricity all the time ready. If you are 
operating on a 15 minutes or half hour 
schedule on street cars, you do not have to 
do that thing to the same extent. In that 
respect I cannot go so far as he does in his 
paper. But under given conditions, where 
the travel can reasonably be kept at a fair 
schedule, that may be, and perhaps is, true. 
Our experience is that it pays us only be- 
cause we carry so many more people than 
we did when we were operating by horses. 

Dr. Bell: I had occasion last year to look 
into this very question with a good deal of 
care, and, in answer to my inquiries, I re- 
ceived replies from considerably over one 
hundred roads, with reference to the effect 
of a motive power on the traffic, and on 
the actual operating expenses. The re- 
sult of the experience detailed in these re- 
plies, (and they were representatives from 
all the well known systems) was singularly 
uniform. In the statement that there had 
been a great increase in traffic varying from 
3 per cent. to 300 per cent., following the 
change from horses to electricity, whereas the 
actual expenses (although formerly greater 
with electricity than with horses) were much 
less in proportion to the traffic with electric- 
ity than with horses, and that, furthermore, 
very frequently a rea] decrease in the run- 
ning expenses was observed. I think that 
there are certain classes of roads which are 
operated every day by electricity that never 
could be profitably operated by horses— 
and that is roads on grades that are far too 
severe for successful regular operation with 
horses, and which at the same time run 
through regions too sparsely settled to per- 
mit of surmounting grades by cables. There 
is a very considerable field of that kind 
which cannot be operated except by elec- 
tricity. We are now operating in many places 
10 to 12 per cent. grades, and operating un- 
der circumstances where it would be almost 
impossible to handle cars by any amount of 
horse power that youcould get on the street. 
It is in these special cases that the advan- 
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tages are most manifest, although I think 
to-day experience shows that in a system of 
anything like decent size the actual run- 
ning expenses per car mile are quite a little 
less with electricity than with horses. Of 
course, on the great West End system, that 
is very marked indeed. Of course, that 
location is specially favorable. But the 
balance is, I think, in at least one-half the 
cases that I have been able to get informa- 
tion about, in favor of electricity in the line 
of expense—the total expenses per car 
mile—quite aside from the question of in- 
creased travel. 

The President: If there is no further 
discussion on the paper just read, we will 
proceed with the programme. Before tak- 
ing up the next thing in regular order I 
will read the following telegram with refer- 
ence to the census statistics which are being 
gathered with reference to the applications 
of the science which we represent here : 

Mr. Allen R. Foote: All investigations in charge 
of expert special agents have been postponed until 
after the meeting of Congress. All agents have 
— dropped, inc!uding yourself. Letter by 
mal, 

That is looking forward to dropping the 
idea of gathering together a lot of valuable 
statistics, right at the time when we are in 
the middle of it. Since that telegram was 
received the letter has also arrived, and, I 
think, has been handed to Dr. Mason, who 
will give us further information in relation 
to it, and will give us some suggestions. 

Dr. Mason: You will remember a year 
ago in our meetings resolutions were intro- 
duced relative to a committee on legislation, 
and a motion was then made, and secured 
the assent of this body, urging Congress to 
make an appropriation in support of the 
movement to take a thorough census on the 
electrical industry. A bill which had been 
introduced in Congress, having this object 
in view, was urged, but at the last moment, 
in the pressure of business, the matter was 
passed over, and no appropriation has ever 
been made for taking the census of the 
electrical industries. Some $15,000, which 
had been already expended, have been 
taken from wherever he could get the 
money by General Porter, all the time hop- 
ing that they could get on in that way until 
an appropriation could be secured by Con- 
gress. But in the confusion with regard to 
census matters, General Porter has found 
himself obliged to take the action stated in 
this telegram, and followed up by the letter, 
which, perhaps, it is not necessary that I 
should read to you further than to say that, 
in view of the facts in the case, he states 
that it does not seem practicable for him to 
continue furnishing the funds as he has 


been doing, without a special appro- 
priation. In this letter he looks to the re- 


taking up of the work on the part of Mr. 
Foote when proper appropriations shall 
have been secured. It seems to me of the 
utmost importance that at the present meet- 
ing this Association should take definite 
action looking to thé securing of the appro- 
priation which was asked for a year ago, 
and which should have been granted at the 
session of Congress then being held. Per- 
sonally, I feel that Congress has been guilty 
of an absurdity. Look at the statistics 
which have been brought us here in the 
last hour relative to the applications of elec- 
tricity as motive power in matters of trac- 
tion. Look at what bas been done in the 
past two years—and no statistics being 
gathered, no record being made in this 
census of the work of the last ten years 
particularly, all along the various branches 
of applied electricity. It is now proposed 
that this shall be dropped, that there shall 
go on the record with the census of 1890 no 
mention of electricity. The thing is absolutely 
absurd. It seems to me that, if properly 
presented to Congress at its next meeting, 
proper action may be had. But, in the mean- 
time, what shall be done? In the meantime 
$15,000 has been already expended, and yet 
the work falls to the ground, unless it is 
carried directly forward now. I doubt 
whether it can be laid down and taken up 
again. It should go on now, and some 
provision should be made by the Secretary 
of the Interior, if the Commissioner of 
Census cannot attend to it himself, and he 
has no means at his disposal, then some 
special provision. should be made by the 
Secretary of the Interior which will enable 
this work to go right on from day to day. 
There is no propriety in having any hiatus. 
Feeling as I do upon this point, and feeling 
that we would stand before the world in a 
most unenviable light if this matter were 
dropped, I beg to offer the following: 
Whereas, The Hon. Robert P. Porter, Superinten- 
dent of the Eleventh Census, has authorized the col- 
lection of the statistics of the electrical industries. 
and has appointed Mr. Allen R. Foote, Special 
Expert Agent for that purpose ; and 
hereas, Mr. Foote has ae anys schedules for 
the collection of such statistics covering nearly 
every known aa use of electrical enerey ; and 
¥ eas, These schedules provide for informa- 
tion of great public value that is imperatively de- 
manded for the intelligent discussion and settle- 
ment of questions of grave public importance; and 
Whereas, This Association is advised that the 
work undertaken isin danger of being delayed, if 
not altogether abandoned, by reason of insufficient 
—. thus utterly wasting the $12,000 or 
$15,000 already expended, and, what is of far more 
serious moment, depriving the people of the benefits 
derived from a report that there is reason to believe 








September 19, 1891 





would be a thorough and reliable authority on the 
subjects of which it treats, 

“Therefore, be it Resolved, 

“1. That this Association respectfully requests 
the Hon.Robert P. Porter,Superintendent of Census, 
or. if he is not sufficiently empowered, the Hon. John 
W. Noble, Secretary of the Interior, to provide for 
the carrying to the earliest possible completion of 
the work so well begun. 

‘2. That immediately upon the convening of the 
2d Congress the Executive Committee of this Asso- 
ciation be directed to secure the re-introduction of 
Senate Bill No. 4329, of the 51st Congress. appropri- 
iting $50,000 for the special work under Mr. Foote’s 
direction, and to use all proper means to secure its 
passage at the earliest possible date. 

“3. That this Association hereby expresses its 
ipproval and high appreciation of the work Mr. 
Foote has done in his official capacity as Special 
\gent of the Eleventh Census for the collection of 
the statistics of the electrical industries and its 
belief that the reports he may prepare, if enabled 
fully to carry out his plans therefor as shown by 
the schedules submitted by him for examination, 
will have a value equal to that of the most valuable 
reports ever issued by the United States govern- 
nent. 
4. That the President and Secretary of this As- 
sociation be directed to at once forward a certified 
opy of these preambles and resolutioas to the Hon. 
mo W. Noble, Secretary of the Interior, the Hon. 
Robert P. Porter, Superintendent of Census, and 
Allen R. Foote, Speciat Agent for the Eleventh Cen- 
sus, at Washington, D. C.” 

I desire to say, in addition, that I hold in 
my hand a gathering together of the various 
chedules which Mr. Foote has prepared in 
\is foundation work for the gathering of the 
nformation needed with regard to matters 
onnected with electricity, and I have ex- 
mined them with a great deal of care. I 
lo not consider myself a to pass 
judgment upon them, but I will say this, 
s one who has had something to do with 
tatistics, that it is the most complete of any 
hat I have ever seen. I hope that this mat- 
er will not end with this Association, but at 
he convention of the Street Railway Asso- 
iation similar resolutions may be passed, 
ind that action may be taken by all other 
issociations who are interested in kindred 


matters. I now offer the resolutions which 
[| have read. 
Mr. Armstrong: I gladly second those 


esolutions, but 1 think that we ought to go 
urther than that. I particularly appreci- 
ite what Dr. Mason has referred to, as to 
our stopping the work that has now been 
egun, <A delay of six months is a most 
serious thing for us. Why? Because we 
ie trying to gain information which will 
nable us to make great strides in advance 
n the next six months. That is the reason 
why we have been having conventions twice 
i year. I apprehend that the reason why 
this work is permitted to lag is largely be- 
cause it is not understood. I feel that the 
matter is of sufficient importance to make 
it advisable for us to have a committee 
headed by such a man as Dr. Mason to go 
to Washington. I trust that Dr. Mason will 
idd to his resolutions that a committee of 
three or of five members be appointed by 
this body to present the resolutions, and 
that they go to Washington and at once 
present them to the Superintendent of the 
Census, to the Secretary of the Interior, and, 
if it be necessary, to the President himself, 
in order that direction may be given for the 
continuance of this work. There is enough 
of interest in the work for us; there is 
nough involved in it for us as an Associa- 
tion to assume all the expense, and to take 
ill the time necessary to be expended and to 
make all efforts that may be required to ac- 
complish this work and prevent its being 
dropped for a month or fora week. (Ap- 
plause.) 

Mr. Francisco: I fully agree with Judge 
Armstrong in the position he has taken with 
regard to this question. I have had occa- 
sion during the last year, in a matter which 
| have had in hand regarding statistics, to 
draw heavily upon the Census Department, 
ind have received very valuable information 
which has been gathered as has been illus- 
rated here. I hope and trust that this 
matter will be pushed vigorously, and that, 
is Judge Armstrong says, this Association 
will take it up and carry it forward imme- 
liately. I would offer, as an amendment to 
Dr. Mason’s resolutions, that the President 
ippoint a committee as Judge Armstrong 
suggests, and that Dr. Mason be made 
chairman of that committee. (Applause.) 

Dr. Mason: It is evidently the sense of 
the meeting that something of this sort 
hould be offered, and I will offer this now, 
if you will allow me. I move that a com- 
nittee of three members of this Association 
© appointed, whose duty it shall be to 
carry the resolutions to Washington. First, 
is | have made an offer of the resolutions, 
perhaps, 1 had better wait, and then, after 
they have been adopted, I will offer such a 
motion as I have indicated. 

The President: This preamble and resolu- 
ions, as presented by Dr. Mason, are now 
before you. What is your pleasure ? 

Mr. Armstrong: I ask that the resolutions 
be adopted by a rising vote. 


} 


(The resolutions were unanimously 
adopted.) 
Dr. Mason: I will now introduce the 


motion that I had in mind: 


_ Resolved. That a committee of five members of the 
National Electric Light Association be appointed 
whoshall carry to Washington the preamble and res- 
olutions just adopted, present the same to the Hon- 
orable the Superintendent of Census; the Honor- 
able the Secretary of the Interior, and, if desirable 
to the President of the United States, and urge the 
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necessity of the continuance, without a day's delay, 
of the work of Special Agent F« ote. 

Mr. Francisco: I second the motion. 

The President: 1 would suggest that a 
committee of three would answer as well, 
could present the resolutions as forcibly, 
and would have as much weight in present- 
ing them as would a committee of five. 

Mr. Armstrong: If we have a committee 
of five, it may be that but three will attend. 
In my experience five would be better than 
three. I hope that the whole five will go. 

(The resolution was unanimously adopted.) 

Dr. Mason: May I be reams Fe present 
another resolution which ought to come up 
now for action in connection with what has 
just been done: 

Resolved, That the Associaticn request the co- 
operation of «ther electrical associations and socie- 
ties, also all associations or societies directly or 
indirectly interested in the subject, in measwes to 
secure the carrying to completion of the census 
work commenced by Special Agent Allen R. Foote. 
for the collection of statistics of the electrical in- 
dustries. 

Mr. Francisco: I second that resolution. 

(The resolution was unanimously adopted.) 

The President: On Monday the Commit- 
tee on Safe Wiring made their report. which 
was received and ordered printed, and that 
the matter be taken up at the earliest possi- 
ble moment after the printed copies were 
received for distribution. The copies are 
here and the matter now properly comes up 
for discussion. 

Dr. Mason: In order to facilitate business 
here, I want to call attention to the last 
words in the recommendation attached to 
the — of the Committee on Safe Wiring 
—for I prefer to call the committee by that 
name. I call your attention to the resolution 
which was offered by the committee : 

‘* That a committee of five be appointed by the 
president, to be a permanent committee on safe 
methods of construct on and operation—any vacan- 
cies that may occur on the committee, from time 
to time, to be filled by the President.” 

I move the adoption of that resoluticn. If 
that motion is seconded, I wish to make some 
remarks. 

Mr. Armstrong: I second the motion. 

Dr. Mason: I have made this motion at 
the initial stage of the consideration of this 
report for the reason that whatever we may 
do with this report we need such a commit- 
tee, and, in the second place, because there 
has been a great deal of honest and earnest 
work done by this committee, and we can- 
not but appreciate its value. But, at the 
same time, neither this committee nor any 
other committee have presented to us a full 
report on this matter, with rules which 
would be satisfactory to all of us, and prob- 
ably they could not be presented until we 
had obtained the sanction of a majority of 
the Association to them in every particular. 
There are certain things about this report 
which seem to me, if | may be allowed in 
that way to criticise it, to be absolutely ab- 
surd, as, for instance, when the committee 
commence with the statement that they 
‘‘have formulated certain preliminary re- 
quirements which they think essential to 
safe wiring,” and then say, ‘‘these must 
not be considered as rules to be absolutely 
followed.” Now, gentlemen, if we are to 
have rules that are absolutely essential to 
safe wiring, but which are not to be abso- 
lutely followed, why, then, let us stop work. 
I think that we ought to have adopted by 
this Association certain rules which shall 
govern, so far as we can control the future, 
all installations, or, rather, all installations 
in the future, and control them absolutely. 
If, with the co-operation of all the insurance 
men, and of all the electrical engineers, and 
the expression of the wisdom of our own 
members, we cannot make such rules, then 
we ought to be ashamed of ourselves. I do 
not think we should adopt anything which 
we will not consider should = absolutely 
followed, but what we say should rather be 
in the nature of suggestions as to the line 
upon which each local association may form 
its own rules in detail, independently. Let 
us make rules, and let us make rules to be 
followed, and let us ask that they shall be 
followed. 

Mr. Nicholls: I quite agree with the desire 
expressed by Dr. Mason to have the Asso- 
ciation adopt a code of rules, but will it not be 
necessary, before we can adopt and enforce 
those rules, to have the insurance authori- 
ties agree with us as to the rules in detail? 

Mr. Francisco: I will simply say, with re- 
gard to this insurance business, that I am a 
member of the insurance fraternity of the 
United States, and from the knowledge that 
I have I am able to state that 15 States have 
already practically adopted these rules as 
they appear here, and the New England In- 
surance Exchange will adopt them. When 
you have such a man as Captain Brophy, 
who has been on the road examining electric 
light plants for years, on a committee of this 
kind, and he has devoted his time and con- 
tributed his experience in devising the rules, 
you may depend upon it that you have got 
something that you can stand on. 

Mr. Armstrong: I would like to inquire of 
Dr. Mason, of Mr. Francisco, or of Cap- 
tain Brophy whether it would not be possi- 
ble to go a little further than the committee 
has done here in this resolution, and to have 
this whole matter placed in their charge? I 








understand that with the general scheme 
Dr. Mason is entirely satisfied. Let us, 
therefore, adopt it as a general scheme just 
as the matter now stands. 

Dr. Mason: I think that I have failed to 
make myself understood. The motion which 
I have made is simply to adopt a certain 
resolution; but, if you will allow me, I will 
answer these points now in order to make it 
clear. My point was exactly that which 
Judge Armstrong presents. I say, let us 
adopt absolutely what you can, and deny 
nothing, but simply refer to the new ccm- 
mittee matters in respect to which we are in 
doubt in order that they may do just what 
we have said. Now, itis no use for us to 
consider what the insurance people say. We 
settled it a year ago that we did not care a 
fig what the insurance men might say, for 
we know more than they do about certain 
things. I say ‘‘ we,” for I am as largely 
interested as any of you in electric light and 
power plants. No matter what the insur- 
ance men may say, we do not wish to adopt 
rules which do not approve themselves to 
us. We settled it a year ago that we would 
do this thing independently, after securing, 
as far as we might, all the wisdom there was 
in them. I want you to understand, Mr. 
President, that I desire to have the majority 
of these rules adopted and made absolute— 
not adopted tentatively, but adopted abso- 
lutely—and that everything on which we 
have serious doubt be referred back to the 
committee for their further consideration. 
I believe that Captain Brophy and every 
other member of the committee, if they will 
give me five minutes, will be convinced that 
they have made grave mistakes in respect to 
some of these rules. I call for the question 
on the adoption of that resolution. 

Mr. Francisco: The insurance companies 
insist upon certain conditions. If you don’t 
comply with what they consider essential 
conditions, you will get into trouble. Now, 
the insurance people have conferred with 
this committee and they have practically 
approved these rules. By adopting them, 
you not only secure the adoption by these 
insurance associations of your own commit- 
tee’s rules, but you make a harmonious thing 
through the whole field. 

Mr. Armstrong: May I rise to what is 
hardly a question for information nor a point 
of order, but Dr. Mason has made the point 
here that these rules are not to be absolutely 
followed, but are really tentative rules. I 
want to be informed by the committee 
whether, if we adopt these rules, we make 
them absolute rules or make them as rules 
which we may use or not, just as we please. 

The President: I thought you were going 
to raise a point of order. The question 
before the house is on the adoption of the 
resolution recommended by the committee— 
that a committee of five be appointed for 
future action relative to the safety of wires. 
That motion has nothing whatever to do, as 
I understand it, with the adoption of these 
rules by this Association. We have received 
the report of that committee, but we are 
making no disposition of the report of the 
committee as yet, as I understand this reso- 
lution. ; 

(The resolution was adopted.) 

The President: Now you have before you, 
as I understand it, the report of the Commit- 
tee on Rules for Safe Wiring, and it is for 

ou to signify your pleasure in the matter. 

t seems to me, that while we all have confi- 
dence in our committee, still, I do not think 
there are any of us who want to adopt these 
rules without first having an opportunity to 
go through them in detail. As suggested 
by Dr. Mason, it will take a good deal of 
time to go through them in detail in this 
convention, but I can see no harm in receiv- 
ing the report, permitting the thing to stand 
as it is, and making it a special order of 
business for the next meeting of the con- 
vention. 

Mr. Armstrong: Is it at all necessary, un- 
der the resolutions that we have already 
adopted, to do anything at all? We have ap- 

inted a committee, which committee is to 

e the arbitrator of rules for safe wiring. I 
take it that it would be a waste of time for 
us even to attempt to adopt these rules, and 
I am sure it would not be a mark of wisdom 
fora popular convention, as this is, to un- 
dertake to adopt these rules. We have now 
resolved to appoint a committee which will 
be a permanent committee on safe methods 
of construction and operation. Within a 
year these rules in many essential points 
may be absolutely changed. I know that 
in our station we have had to throw out 
things which a while ago were recommended 
as important or essential, and the things 
now adopted may soon have to be changed 
for something else. So, while these rules 
may stand as suggestions coming from the 
committee, it would be inadvisable to adopt 
~, of them absolutely. ~- 

Mr. Mason: If we do not do something, 
what do we do ? We throw this matter into 
the hands of other people. There are rules 
here which I declare to you are absolutely 
absurd, and I cannot understand how they 
could have passed this committee. What 
are we todo with them ? Are we to leave 
ourselves to be bound by rules which we 
cannot approve ? In what position, as mem- 
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bers of the National Electric Light Associa- 
tion, do we stand? 

Mr. Armstrong: I move that we resolve 
ourselves into a Committee of the Whole 
upon this matter, so as to dispose of it 
speedily, and without taking time to make 
a record of what is done, except to report as 
a Committee of the Whole, and then we can 
dispose of the whole matter. 

Mr. Mason : I second the motion. 

(The motion was agreed to and the con- 
vention formed into Committee of the Whole 
for the consideration of the report of the 
committee.) 

The Committee of the Whole reported the 
rules in the following form, which was 
adopted by the convention : 


REPORT OF COMMITTEE ON TABULATING, 
WIRING AND INSURANCE RULES. 


Crass A.—CENTRAL STaTions FoR Lieut oR Power. 





These rules also apply to dynamo rooms in iso- 
lated plants, connected with or detached from 
buildings used for other purposes. Also to all 
= of apparatus, of both high and low poten- 
tial. 

Generators or motors must be: 


1, Located in a dry place. 

2. Insulated on floors or base-frames, which must 
be kept filled to prevent absorption of moisture, and 
also kept clean and dry. 

3. Not exposed to flying or combustib'e materials. 

4. Each covered with a wate: proof cover when 
not operating. 

In no case musta generator be placed in a room 
where any hazardous pi ocess is carried on, such as 
the working room of a cotton, jute, flax, woolen or 
flour mil. 

Care and Attendance.—A competent man must 
be kept on duty in the rcom where generators are 
operating. Oily waste must be kept in metal cans 
and removed daily. 

Conductors from generators, switchboards, 1 heo- 
stats or other instruments, and thenceto outside 
lines, must be: 

1. In plain sight. 

2. Wholly on non-combustible insulators, such 
as glass or porcelain. 

8. Separated from contact with floors, partitions 
or walls through which they may pass, by non- 
combustible insulating tubes. 

4. Keptrigidly so far apart that they cannot come 
in contact. 

5. Covered with non-inflammable insulating ma- 
terial sufficient to prevent accidenta) contact 

6. Ample in peg bt capacity to prevent heating. 
(See Capacity of Wires Table.) 

7. Connected by splices or joints equal in carry 
ing capacity to the conductors themeelves, soldered, 
if necessary, to make them efficientand permanent. 

8. When under floors or in distributing towers, 
placed in spaces ample for inspection and ventila- 
tion, and provided with special insulating covering. 

Switchboards must be: 

1. So placed as to make it impossible to commu- 
nicate fire to surrounding combustible material; 
accessible from all sides when the connections are 
on the back; or may be placed against a brick or 
stone wall when the connecticns are entirely on the 
face. 

2. Kept free from moisture. 

8. Made of non-combustible material, or of hard 
wood, filled to prevent absorption of moisture. 

4. Equipped with bars and wires in accordance 
with rules 1, 2,4, 5, 6 and 7, for placing conductors. 

Resistance boxes and equalizers must be: 

1. Equipped with metal or non-combustible 
frames. 

2. Treated as sources of heat. 

3. Placed on the switch or a distance of a foot 
from combustible material, or separated therefrom 
by asbestos or cement. 

Lightning arresters must be: 

1. Attached to each side of every overhead cir- 
cuit connected with the station. 

2. In plain sight. 

3. On the switchboard or in an equally accessible 
place, away from combustible material. 

4. Connected with at least two earths by separate 
wires of large size. 

5. So constructed as not to maintain an arc after 
the discharge has . 

Testing—All series and alternating circuits must 
be tested every two hours while in operation to dis- 
cover any leakage to earth, abnormal! in view of the 
potential and method of operation. 

All multiple arc low potential systems (300 volts 
or less) must be provided with an indicating or de- 
tecting device, readily attachable, to afford easy 
os testing where the station operates per- 

tu ° 
P Data "Obtained from all tests must be preserved 
for examination by insurance inspectors. 


Cuass B.—Arc (SERIES) Systems. 


Overhead conductors—All outside overhead con- 
ductors (including services) must be: 
1. Covered with some insulating material not 


wy 
2. ay secured to properly insulated and sub- 
stantially built supports, all the wires having an in 


sulation equal to that of the conductors they con- 


pe. 

8. So placed that moisture cannot form a cross- 
connection between them, not less than a foot apart 
and not in contact with any substance other than 
proper insulating supports. 

4. At least seven feet above the highest point of 
flat roofs and at least one foot above the ndge of 
pitched 10ofs, over which they pass or to which 
they are attached. 

le tected whenever necessary, in view of pos- 
sible accidents to conductors or omppee, from 
possibility of contact with other conducting wires 
or sibstances to which current may leak, by dead 
insulated guard irons or wires. Special precau- 
tions of this kind must be taken where sharp angles 
occur, or where any wires might possibly come in 
contact with electric light or power wires. 

6. Provided with petticoat insulators of glass or 
porcelain. Porcelain knobs and rubber hooks are 
prohibited. 

7. So spliced or joined as to be both mechanically 
and electrically secure without solder. They must 
then be soldered to insure preservation and covered 
with an insulation equal to that on the conductors. 

The following formula for soldering fluid is ap- 
proved: 


Saturated solution of zinc.... 5 parts. 
a sesh aenthe 4 parts. 
GRPOSTORD 60.5 0'000 evs osiccccoces 1 part. 


Conductors should pot be run over or attached to 
buildings other than those in which light or power 
is being, or is to be, used, but on separate or 
structures always easily inspected. 

Service blocks must be covered over their entire 
surface with at least two coats of waterproof paint 
and so maintained. 

Telegraph, telephone and similar wires must not 
be placed on the same arm with electric or power 
wires, and should not be placed on the same struct- 
ure or pole. 
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INTERIOR CONDUCTORS. 

All interior conductors must be: 

1. Where they enter buildings from outside ter- 
minal insulators to and through the walls, covered 
with waterproof insulation, and must have drip 
loops outside, preferably slanting upward toward 
the inside and bushed with waterproof and non- 
combustible insulating tube. 

2. Arranged to enter and leave the building 
through a double contact service switch, which will 





all conductors, except where used for pendants, 
must be: 

1. Separated at least six inches. 

2. Carefully put up. 

3. Supported by porcelain or glass insulators. 

Moisture proof and non-inflammable tubing may 
be accep in lieu of such construction. 

No switches or fusible cut-outs will be allowed in 
such places. 

Interior conduits must not be : 





effectually close the main circuit and di 

the interior wires when it is turned “off.” The 
switch must be so constructed that it sha!l be auto- 
matic in its action, not stopping between points 
when started, and prevent an arc between the points 
under all circumstances; it must indicate on —_ 
tion whether the current be “ on” or “ off,”’ and be 
mounted on a non-cumbustible base in a position 
where it can be kept free from moisture, and easy 
of access to police or firemen. 

3. Always in plain sight, never covered, except 
in special cases, where an armored tube may be 
mecessary. 

4. Covered in allcases with a moisture-proof, non- 
combustible material that will adhere to the wire, 
not fray by friction, and bear a temperature of 150 
degrees Fahr. without softening. 

5. Indry places, kept Hapa A apart at least 10inches 
except when covered (in addition toinsulation) by a 
moisture-proof non-conducting, non-inflammable 
‘tubing, which must be strong enough to protect the 
insulating ‘covering from injury. Jonductors 
thus placed may run not less than three 
inches apart, and be fastened with staples, under 
which are placed mechanically rigid insulating 
strips or saddles of greater width than the metal 
of the staple, by which possibility of injury to the 
tube may be prevented. 

6. In damp places, attached to glass or porcelain 
insulators, and separated 10 inches or more. 

7. When passing through wails, floors, timbers or 
partitions, treated as in central stations under like 
conditions. 

LAMPS AND OTHER DEVICES. 


Arc lamps must be in every case: 

1. Carefully isolated from inflammable material. 

2. Provided at all times with a g' globe sur- 
rounding the arc, securely fastened upon 2 closed 
base. No broken or cracked globes may be used. 

8. Provided with a hand switch, also an automatic 
switch, that will shunt the current around the car- 
bons, should they fail to feed properly. 

4. Provided with reliable stops to ens 
from falling out in case the clamps become loose. 

5. Carefully insulated from the circuit in all their 
exposed parts. 

6. Where inflammable material is near or under the 
lamps, provided with a wire netting around the 
globe and a spark-arrester above, to prevent escape 
of sparks, melted copper or carbon. 

Incandescent lamps in series circuits, having a 
maximum potential of 350 volts or over, must be 
governed by the same rules as for arc lights, and 
each series lamp provided with a hand switch and 
automatic cut-out switch; when lights are in multi- 
ple series, such switches and cut-outs must not 
control less than a single groups of lights. Electro- 
magnetic devices for switches are not approved. 

Under no circumstances will incandescent lamps 
on series circuits be allowed to be attached to gas 
fixtures. 


Ciass C.—INCANDESCENT (Low PressuRE) SYSTEMS, 
300 Vo.Lts on LEss. 


OVERHEAD CONDUCTORS. 


Outside overhead conductors must be: 

1. Erected in accordance with general rules for 
are (series) circuit conductors, 

2. Separated not less than six inches, where they 
enter buildings as service conductors, and be pro- 
vided with a double pole fusible cut-out, as near as 
possible to the point of entrance to the building, 
and outside the walls when practicable. 


UNDERGROUND CONDUCTORS. 


Underground conductors must be : 

1. Provided with suitable protecting devices at 
the ends of tube or conduit services inside the walls 
of buildings, as a guard against moisture and injury. 

2. Terminated at a properly placed double pole 
house cut-out. 

3. Of specially insulated conductors after leaving 
the tube or conduit, and separated by at least ten 
inches, until the double pole cut-out is reached. 


INSIDE WIRING. 


Wire should be so placed that in the event of the 
failure or deterioration of their insulating covering 
the conductors will stiil remain insulated. 

At the entrance of every building there shall be a 
double pole switch placed in the service conductors, 
whereby the current may be entirely cut off. 

Conductors must not be : 

1. Of sizes smaller than No. 16 B. & S., No. 18 B. 
W. C., or No, 3 E. S. G. 

2. Lead or paraffine covered. 

3. Covered with soft rubber tube. 

4. Laid in mouldings of any kind in damp places. 

5. Laid in mouldings, with open grooves, against 
the wall or ceiling. 

6. Laid in mouldings where less than half an inch 
of solid insulation is between parallel wire and 
between wires and walls of ceilings. 

Mouldings, where admissible, must have at least 
two coatings of waterproof paint to be impregnated 
with a moisture repellent. 

Cleat work is not desirable, and cleats must not 
be used unless : 

1. Ina very dry er 

_2. In a place perfectly open for inspection at any 
time. 

3. They are of porcelain, or well-seasoned wood, 
filled. to prevent absorption of moisture. 

4. They are so arranged that wires of opposite 
polarity, with a difference of potential of 150 volts 
or less, will be kept at least two and one half inches 
apart, and that where a higher voltage is used this 
distance be increased proportionately. 

5. There is a backing provided, of wood, at least 
half an inch thick, well seasoned and filled, to pre- 
vent absorption of moisture. 

Gtantes must never be used to fasten conductors, 
unless : 

1. Provided with an insulating sleeve or saddle 
rigidly attached to the metal of the staple and hav- 
ing such strength and service as to prevent me- 
chanical injury to the insulation of the conductor. 

2. Under conditions in which cleat work would be 
acceptable or where driven into a moulding specially 
adapted for open work. 


SPECIAL WIRING. 


Wherever conductors cross gas, water, or other 
metallic pipes, or any other conductors or conduct- 
ing material (except arc light wires), they should be 
separated therefrom by some continuous non-con- 
ductor at least one inch. In crossing are light 
wires the low tension conductors must be pl at 
a distance of at least six inches. In wet places an 
air space must be left between conductors and 
pipes in crossing, and the former must be run in 
such a way that they cannot come in contact with 
the pipe accidentally. Wires should be run over 
all pi upon which condensed moisture is likely 
to gather, or which, by leakage, might cause trouble 
on a circuit. 

In breweries, stables, dye-houses, paper and pulp 
mills, or other buildings specially liable to moisture, 


2. Of such material as will be injured or destroyed 
by plaster or cement, or of such material as will in- 
jure the insulation of the conductor. 

3. So constructed or placed that difficulty will be 
experienced in removing or replacing the con- 
ductors. 

4. Subject to mechanical injury by saws, chisels 
or nails, 

5. Supplied with a twin conductor inasingle tube 
where a current of more than 10 amperes is ex- 


pected. 

6. Depended upon for insulation. The conductors 
must be covered with moisture-proof material. 

The object of a tube or conduit is to facilitate the 
insertion or extraction of the conductors, to protect 
them from mechanical injury, and, as far as possi- 
ble, from moisture. 

Twin tube conductors must not be separated from 
each other by rubber or similar material, but by 
cotton or other readily carbonizable substance. 

Conductors passing through walls or ceilings 
must be incased in a suitable tubing, which must 
extend at least one inch beyond the finished surface 
until the mortar or other similar material be en- 
tirely dry, when the projection may be reduced to 
half an inch. 

Double pole safety cut-outs must be : 

1. Placed where the overhead or underground 
conductors enter a building and join the inside 
wires. 

2. Placed at every point where a change is made 
in the size of the wire (unless the cut-out in the 
larger wire will protect the smaller). This includes 
all flexible conductors. All such junctions must be 
in plain sight. 

3. Constructed with bases of non-combustible and 
moisture-proof material. 

4. So constructed and placed that an arc cannot 
be maintained between the terminals by the fusing 
of the metal. 

5. So placed that on any combination fixture, no 
group of lamps requiring a current of six amperes 
or more shall be ultimately dependent upon one 
cut-out. 

6. Wherever used for more than six amperes, or 
(where the plug or equivalent device is not used) 
equipped with fusible strips or wires provided with 
contact surfaces or tips of harder metal, soldered 
or otherwise, having perfect electrical connection 
with the fusible part of the strip. 

Safety fuses must be so proportioned to the con- 
ductors they are intended to protect that they will 
melt before the maximum safe carrying capacity 
of the wire is exceeded. 

All fuses, where possible, must be stamped or 
otherwise marked with the number of amperes 
equal to the safe carrying capacity of the wire they 
protect. 

All cut-out blocks when installed must be simi- 
larly marked. 

The safe carrying capacity of a wire changes 
under different circumstances, being about 40 per 
cent. less when the wire is closed in a tube or piece 
of moulding than when bare and exposed to the air, 
when the heat is rapidly radiated. It must be 
clearly understood that the size of the fuse depends 
upon the size of the smallest conductor it protects, 
and not upon the amount of current to be used on 
the circuit. Below is a table showing the safe 
carrying capacity of conductors of different sizes in 
Birmingham, Brown & Sharpe and Edison gauges, 
which must be followed in the placing of interior 
conductors. 


Brown & SHARPE. BIRMINGHAM. EpIsON STANDARD. 
Gauge No. Amp. Gauge No. Amp. Gauge No, Amp. 
0000 


175 0000 175 200 175 

000 145 000 150 180 160 
00 120 00 130 140 135 
0 100 0 110 110 110 
1 95 1 95 90 95 
2 vi 2 85 80 85 
b 60 3 75 65 7 
4 50 4 65 55 65 
5 45 5 60 50 60 
6 35 6 50 40 50 
7 30 7 45 30 40 
8 25 35 25 35 
10 20 10 30 20 30 
12 15 12 20 12 20 
14 10 14 15 8 15 
16 5 16 10 5 10 
18 5 3 5 


Switches must : 

1. Be mounted on moisture-proof and incom- 
bustible bases, such as slate or porcelain. 

2. Be double pole when the circuits which they 
control are connected to fixtures attached to gas 
pipes, and when six amperes or more are to pass 
through them. 

3. Havea firm and secure contact, must make 
and break readily, and not stick when motion has 
once been imparted by the handle. 

4. Have carrying capacity sufficient to prevent 
heating above the surrounding atmosphere. 

5. Be placed in dry, accessible places, and be 
grouped as far as possible, being mounted, when 

racticable, upon slate or equally indestructible 

ack-boards. 

Motors—In wiring for motive power, the same 
precautions must be taken as with the current of 
the same volume and potential for lighting. The 
motor and resistance box must be protected by a 
double pole cut-out and controlled by a double pole 
switch. 

Arc lights on low potential circuits must be : 

1. Supplied by branch conductors not smaller 
than No. 12B. & 8S. gauge. 

2. Connected with main conductors only through 
double pole cut-outs. 

8. Only furnished with such resistances or regu- 
lators as are enclosed in non-combustible material, 
such resistances being treated as sources of heat. 

4. Supplied with globes protected asin the case 
of arc lights on high potential circuits. 

FIXTURE WORK, 


J. In all cases where conductors are concealed 
within, or attached to fixtures, the latter must be 
insulated from the gas pipe system of the building. 

2. When wired outside the conductors must be so 
secured as not to be cut or abraded by the pressure 
of the fastenings or motion of the fixtures. 

8. All conductors for fixture work must have a 
waterproof insulation that is durable and not easily 
abraded, and must not in any case be smaller than 
No. 16 B. & S., No. 18 B. W. G., or No. 3 E. 8. G. 

4. All burrs or fins must be removed before the 
conductors are drawn into a fixture. 

5. The tendency to condensation within the pipes 
must be guarded against by sealing the upper end 
of the fixture. 

6. No combination fixture in which the con- 
ductors are concealed in a space less than one- 
fourth inch between the inside pipe and the outside 
casing will be approved. 

7. Each fixture must be tested for possible ‘‘ con- 
tacts’? between conductors and fixture, and for 
‘* short circuits,” before the fixture is connected to 
its supply conductors, 
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8. The ceiling blocks of fixtures should be made 
of insulating material. 

ELECTRIC GAS LIGHTING. 

Where electric gas lighting is to be used on the 
same fixture with the electric light : 

1. No part of the gas piping or fixture shall be in 
electrical connection with the gas lighting circuit. 

2. The wires used with the fixture must have a 
non-inflammable insulation, or where concealed 
between the pipe and shell of the fixture, the insu- 
lation must be such as is required for fixture wiring 
for the electric light. 

8. The whole installation must test free from 
“* grounds.’”* 

4. The two installations must test perfectly free 
of connection with each other. 

PENDANTS AND SOCKETS. 

No portion of the lamp socket exposed to contact 
with outside objects must be allowed to come into 
electrical contact with either of the conductors, 

Cord pendants must be : 

1. Made of conductors, each of which is composed 
of several strands insulated from the other con- 
ductor by a mechanical separator of carbonizable 
material, and both surrounded in damp places with 
a moisture-proof and a non-inflammable layer. 

2. Protected by insulating bushings where the 
cord enters the socket. 

3. So suspended that the entire weight of the 
socket and lamp will be borne by knots, above the 

int where the cord comes through the ceiling 

lock or rosette, in order that the strain may be 
taken from the joints and binding screws. All 
sockets used for wire or cord pendants should have 
a at least equal to one-quarter inch gas-pipe 
size. 
4. Allowed to sustain nothing heavier than a four- 
light cluster, and in such a case special provision 
should be made by an extra heavy cord or wire, as 
a mechanical reinforcement. 

5. Equipped with keyless sockets as far as practic- 
able, controlled by wall switches. In no case may 
a lamp giving more than 50 candle-power be placed 
in a key socket on a flexible pendant. 

Cuiass D.—ALTERNATING SYSTEMS. 
CONVERTERS OR TRANSFORMERS. 

Converters must not : 

1. Be placed inside of any building, except the 
central station, unless as hereinafter provided. 

2. Be placed in any but metallic or non-combus- 
tible cases. 

3. Be attached to the outside walls of buildings, 
unless separated therefrom by substantial insulat- 
ing supports. 

4. Be placed in any other than a dry and conven- 
ient location (which can be secured from opening 
into the interior of the building, such as a vault) 
when an underground service is used. 

5. Be placed without safety fuses at the junction 
between main and service conductors and safety 
fuses in the secondary circuits where they will not 
be affected by the heat of the converter. 

PRIMARY CONDUCTORS. 

In those cases where it may not be possible to ex- 
clude the transformers and primary wires entirely 
from the building, the following precautions must 
be strictly observed : 

1. The transformer must be located at a point as 
near as possible to that at which the primary wires 
enter the building. 

2. Between these points the conductors must be 
heavily insulated with a coating of moisture-proof 
material, and, in addition, must be so covered and 
protected that mechanical injury to them or contact 
with them shall be practically impossible. 

3. The primary conductors, if within a building, 
must be furnished with a double pole switch, and 
also with an automatic double pole cut-out where 
the wires enter the building, or where they leave 
the main line, on the pole or in the conduit. These 
switches should, if possible, be enclosed in secure 
and fireproof boxes outside the building. 

4. The primary conductors, when inside a building, 
must be kept apart at least 10 inches, and at the 
same distance from all other conducting bodies. 

SECONDARY CONDUCTORS. 

The conductors from the secondary coil of the 
transformer to the lamps or other translating de- 
vices must installed according to the rules for 
“inside wiring *’ for ‘‘low potential systems.” 

Cuiass E.—Evectric RalLways. 
POWER STATIONS. 

All rules pertaining to arc light wires and sta- 
tions shall apply (so far as practicable) to street 
railway power stations and their conductors. 

RAILWAY SYSTEMS WITH GROUND RETURN. 

Electric railway systems in which the motor cars 
are driven by a current from a single wire, with 
ground or floor return circuit, are prohibited except 
as hereinafter provided. 

1. When there is no liability of other conductors 
coming in contact with the trolley wire. 

2. When the location of the generator is such that 
the ground circuit will not create a fire hazard to 
the property. 

8. When an approved automatic circuit breaker 
or other device that will immediately cut off the 
current in case the trolley wires become grounded, 
is introduced in each circuit as it leaves the power 
station. This device must be mounted on a fire- 
proof base and be in full view of the attendant. 

TROLLEY WIRES. 

Trolley wires must be: 

1. No smaller than No. 0 B. & S. copper or No. 
4B. & S. silicon bronze, and must readily stand the 
strain put upon them when in use. 

2. Well insulated from their supports, and in case 
of the side or double pole construction, the sup- 
ports shall also be insulated from the poles imme- 
diately outside the trolley wire. 

3. Capable of being disconnected at the power 
house, or of being divided into sections, so that in 
case of fire on the railway route, the current may 
be shut off from the particular section and not in- 
terfere with the work of the firemen in extinguish- 
ing the flames. This rule also applies to feeders. 

4. Safely protected against contact with all other 
conductors. 

CAR WIRING. 

All wires in cars must be run out of reach of the 
passengers, and shall be insulated with a water- 
proof insulation. 

LIGHTING AND RAILWAY POWER WIRES. 

Lighting and power wires must not be permitted 
in the same circuit with trolley wires with a ground 
return, except in street railway cars, car houses 
and power stations. The same dynamo may be 
used for both purposes, provided the connection 
from the dynamo for each circuit shall be a double 
pole switch so arranged that only one of the cir- 
cuits can be in use at the same time. 

Ciass F.—BArtrerizs. 

When current for light and power is taken from 
prim: or secondary batteries, the same general 
regulations must be observed as apply to such wires 
fed from dynamo generators developing the same 
difference of potential. 

Crass G.—MISCELLANEOUS. 

1. The wiring in any building must test free from 
“grounds * before the current is turnedon. This 
test may be made with a magnet that will ring 
through a resistance of 20,000 ohms, wkere curreuts 
of less than 250 volts are used. . ' 


2. No ground wires for lightning arresters may 
be attached to gas-pipes within the building. 

8. All conductors ex ting with telephone, dis- 
trict messenger, burglar alarm, watch clock, elec- 
tric time and other similar instruments must, if in 
any portion of their length they are liable to be 
come crossed with circuits carrying currents for 
light or power, be provided near the point of en- 
trance to the building with some protective device 
which will operate to shunt the instruments in case 
of a dangerous rise of potential, and will open the 
circuit and arrest an abnormal current flow. Any 
conductor normally forming an innocuous circuit 
may become a source of fire hazard if crossed with 
another conductor through which it may become 
charged with a relatively high pressure. 

A. J. Decamp, Chairman, 
M. D. Law, 

STePHen E. Barron, 

Wa. Bropxy, 

T. CARPENTER SMITH. 

Certain questions have come before the commit- 
tee, which they considered of too great importance 
to be decided at this stage. Among these are the 
subjects of the grounding of the neutral wire in 
compensating or three-wire systems—the ground- 
ing, either permanently or by automatic cut-outs, of 
the secondary wires in transformer systems—the 
adoption of a uniform alloy for fusible cut-outs, 
and the adoption of better methods for testing cir- 
cuits. 

From the nature of the electrical business and 
the rapid advance it is making, there must, of ne- 
cessity, questions continually arise which can only 

lecided by a later and larger experience, there- 
fore, the object of the Association would be best 
served by the appointment of a permanent com- 
mittee to whom should be referred all such ques- 
tions, which they shall consider and report upon 
at the next succeeding meeting of the Association. 

Your committee, therefore, offer the following: 

Resolved, That a committee of five be appointed 
by the president, to be a permanent committee on 
safe methods of construction and operation—any 
vacancies that may occur on the committee from 
time to time to be filled by the president. 

(Committee.) Wa. McDevirr, 
T. CARPENTER SMITH, 
Ww. Bropary, 
M. D. Law. 

Mr. C. J. Field then read his paper on 
electric railway construction and operation, 

(See Supplement.) 

Mr. Burleigh: The paper is an exceed- 
ingly interesting one to me. I would like 
to ask what service is rendered by the local 
lighting company for the three cents per car 
mile. 

Mr. Field: The actual service is to operate 
the generators which the street railway 
companies should install. I believe that 
the street railway companies should install 
their own gencrators, because I believe that 
questions will arise about accidents happen- 
ing to their own generators, and the station 
should only be responsible for ordinary 
wear and tear—not accidents due to short 

circuiting, lightning or other causes.. That, 
I think, is the most satisfactory basis for 
this kind of business. 

Mr. Burleigh: The loss of an armature in 
that case would be borne by the street rail- 
way companies. 

Mr. Field: Yes, sir. 

Mr. Burleigh: Then this three cents per 
mile is for current? 

Mr. Field: For furnishing the steam and 
the labor. There are some cases where the 
current has been contracted for for four or 
five cents temporarily. In Boston, where 
the West End Company, owing to delays in 
building their car houses, have had to con- 
tract with companies that could not afford 
to furnish it any less than four or five cents 
per car mile. 

Mr. Burleigh: I would like to ask Mr. 
Field if he advises central station men to at- 
tempt the care of overhead lines, the elec- 
trical part of the car equipment, etc.? 

Mr. Field: In general, [ would say no. I 
think that is the street railway companies’ 
own business. Any street railway company 
that is running on a proper basis should 
have an emergency gang to take care of 
their own line. Otherwise questions are go- 
ing to arise. I do not believe in a central 
station manager attempting any more than 
he has got under his direct care now, and 
that is the running and furnishing of power 
from his station. i 

The Chairman (Vice-President Ayer): We 
enjoyed that paper very much. It has 
proved very interesting and I regret that it 
was so late when it came up. I think the 
lesson taught by this sort of experience 
will result in our taking more time on our 
programme for the transaction of business 
which we are here for rather than for out- 
side entertainments. _We are compelled 
now to pass over Mr. Field’s paper at a time 
when we would all be benefited by the liberal 
discussion which I know would take place. 
But our programme is fixed, gentlemen, and 
the next thing to do is to come as hear Car- 
Tying it out as we can. I have a memo- 
randum from Mr. Huntley which says that 
the Governor-General, who arrived this 
morning, will receive at 4 o'clock at the 
residence of Sir Donald Smith. aaa 

The convention then adjourned until Sep- 
tember 11, at 10 A. M. 


Fifth Session—Friday, Sept. 11, 1891. 


The Association met at 10 a. M. 

The President: We will first take up the 
paper of Mr. Ayer, entitled ‘‘Some Details 
of the Care and Management of an Arc 
Light System as Practiced in the ‘Municipal,’ 
of St. Louis.” 1 

Mr. Ayer: In order to expedite our busi- 
ness, I will omit reading the paper. (See 
Supplement.) The title of it indicates its 
character. As you all have copies of the 
paper, I think it can be discussed without 
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voing through it. I have not made asynop- 
sis of it, orany headings of subjects, but 
yet, perhaps, | might make some sugges- 
tions in connection with it. as I have some- 
thing to say that perhaps can be brought 
out better in this way than by waiting until 
we get into the discussion. One point I 
touch on in the beginning, where I say that 
I think that our meetings should be largely 
“experience meetings.” In referring to our 
station, and in giving you this paper, I have 
done so with the idea of bringing out, de- 
veloping and inviting other papers of this 
nature. I want to say, with reference to 
this station of ours, that the problem which I 
had there was different from that of almost 
any central station that I know of to-day. 
It was to start in and build a plant of large 
sapacity, to spend money far in excess of 
the requirements of the station by the busi 
ness in sight, and to build a station which 
still had a very large business to start with. 
We already had a contract with the city ot 
St. Louis for 2,000 lights, and the prospect 
was whenthe station was first laid out that 
it would ultimately absorb other companies, 
take in a number of smaller stations, as was 
afterwards done; and so my instructions 
were to build a large station on a given piece 
»f ground, which they handed over to me, 
as I could, and regardless of what it cost. 
| was confronted by a problem in that par- 
ticular which will explain some of the pecu- 
liarities of construction which we adopted. 
I built a station with a working capacity for 
6,000 lights, but when the station was put 
nto operation it commenced with 2,000 
amps. All the stations throughout the 
-ountry, which are in the hands of our mem- 
bers, have, as a rule, grown up from small 
iffairs. They started up in some junk shop 
ir other, with a few dynamos, and grew as 
the necessities required, and the result is 
that there has been an enormous amount of 
patchwork all the way through, But in 
ur station there is nothing of the kind. 
We had to start off and build something 
which would be complete in itself, and 
which was comprehensive enough to take 
ill the work in the near future that was 
likely to be drawn into it. Since putting 
the station in operation we have absorbed 
the other companies, and brought up the out- 
put of the station to the number of lights 
mentioned in the paper. At the time of 
building this station there was nothing of 
its character, size or magnitude in this coun- 
try. The problem which confronted me, 
aside from the designing and construction of 
the station, was the system of management 
to be adopted, the methods to be applied, 
the details relative to the management 
of the men—and it all had to be worked 
ut and put in motion with the wheels at 
the beginning. The plan that I outlined, 
the blanks that I made for the government 
of my men, are the ones that I am using to- 
day. I have made but few minor changes 
in the original blanks that were laid out be- 
fore we had done any work at all in the way 
f operating. And while, undoubtedly, we 
have followed in detail many of the prac- 
tices that have obtained in other central 
stations in the management of our men and 
in the division of the work, I want to say 
that I was unable on applying to a number 
of cities to get anything to assist me in ar- 
ranging our blanks or system. It was a 
thing that could not be found. I have since 
found, in conversation with central station 
men who have large plants, that we have 
thought out the same ways independently 
—of managing our stations independently — 
that we are working on similar lines. In 
some instances it is peculiar that it is so. 
One object of the paper in outlining the de- 
tails of practice at our station is because 
f the fact that it has not been done 
very much, and because I realized what 
difficulty I had in endeavoring to ob- 
tain information. In fact, I did not 
btain any that was of value to us. That 
Ss my excuse in a measure for going into 
letails of our plan of working to such an 
extent in this paper. First I will refer to 
sur method of caring for the street lamps. 
We have got a number of street lamps dis- 
ributed over a very large area. The city 
required that our lamps should be supported 
very high above the street. The minimum 
iltitude of the lamps is 85 feet above the 
roadway. The city also required that we 
hould suspend them between the poles. 
They were arbitrary in the matter, In 
rder to get our lamps at that elevation, 
he shortest pole that we could use was 50 
eet in length. In suburban lighting they 
equire the lamps to be 50 feet above the 
oadway, and they have to be suspended 
rom 6) to 70 feet poles, according to the 
ength of the span. The average distance 
ipart is about 900 feet. I think that we 
lave about 1,500 lamps where the average 
listance apart is 825 feet. The balance of 
them, 500 or more, have an average distance 
of 1,800 feet between the lamps. These 
ire long distances. In lighting the sub- 
urbs, and, in fact, the whole city, we have 
found the use of a cart and horse very de- 
sirable. When one stops and thinks about 
the work, where lamps are located close 
together, of easy access, supported by 
methods which enable the trimmer to get 
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quickly at the lamp, or even supported as 
mine are, when they are placel so high 
above the streets, that looks but a small 
number, because we have, a3 doubtless 
many others have, some trimners who 
care for more than 100 commercial 
lamps per day. But we have got our 
lamps at this high altitude, and it 
takes a long time to raise and 
lower them. We are compelled 12 
use a device for raising and lowering, 
a device which has to be lowered and locked 
in order to prevent its being meddled with, 
and that necessitates each time the unlocking 
of the device by ths trimmer, applying the 
crank, lowering and raising the lamp, and 
as the poles are set on the curb line of the 
streets, and passing vehicles could knock the 
device off easily, the hoisting device has to 
be placed up high out of the reach of the 
sides of wagons, and that necessitated the 
use of a ladder by the men to get up to the 
hoisting device. It seemed to me before we 
went into operation that it would be 
essential that we should have something of 
that sort. We have a cart modified to suit 
the requirements, and enabling our trimmers 
to carry extra globes, extra lamps, rubber 
clothing, means for keeping the carbons dry, 
and any number of tools that they wish (and 
we require them always to carry a few), and 
to carry the means to enable the trimmer to 
make uny temporary repairs for the purpose 
of removing any defect or trouble which he 
may find. We have found that by furnish- 
ing our men with cart and horse (requiring 
them to furnish the horses) we have been 
able to employ men for $65 per month, who 
are in every way equal to the men whom we 
employ for trimming commercial lamps, 
where they carry a step ladder around the 
town, at two dollars per day. .For $65 per 
month we find them seeking the positions 
as trimmers. They furnish their own horses, 
feeding, shoeing and caring for them 
in every particular—leaving us only to 
supply them with vehicles and _ harness. 
The cost of maintenance for vehicles and 
harness is not very great. The cost of outfit 
was about $75 per trimmer. The cost of 
repairs and depreciation of harness and 
vehicles is about 49 per cent. annually, as we 
calculate it. That is, it will cost about 40 
per cent. of the investment to keep it up. 
That thing has been discussed somewhat 
and in some other places they have tried the 
use of carts, and are not altogether pleased 
with them, but where the conditions 
are satisfactory, I must say that we 
find much better results in the care of our 
lamps in that way than we have ever experi- 
enced with the same class of help. With 
$40 trimmers, such as we have, I doubt if 
we could get the results that we do in any 
other manner. We have gota very useful 
little blank which, I presume, may be ad- 
vantageously used in many other places. 
We have printed on it a form of telegraph 
pole, with 15 cross-arms on it and 10 pins. 
Although we use no more than eight pins 
for our work, yet we use other pole lines in 
carrying our wires over the city, and we 
keep a record of every pole and wire on 
those blanks. The location of the pole and 
the positions of the wires on the pole is indi- 
cated on the blank. From the corner of First 
to Tenth streets, circuit No. 5 will occupy the 
two outside pins on the top cross bar, and the 
side of the street and the name of the street is 
given, so that by reference to that diagram 
at any time we know the exact location of 
our own and of other people’s wires. In 
laying out new circuits and in doing addi- 
tion work it isa very convenient thing to 
refer to and it saves lots of work. ft is 
very convenient where you have many 
poles, and especially where you have to 
run a mixed line and interchange with other 
companies, to have some such arrangement. 
In the care of a station, it is rarely the prac- 
tice in the smaller stations to have anything 
in the way of instruments, except those fur- 
nished by the parent company, and possib] 

sometimes one outside instrument. We all 
know the utter unreliability of the ordi- 
nary commercial device furnished to us 
as an ammeter by these parent compa- 
nies; and unless you do accurately know 
the amount of current, leaks will creep 
into the plant, which, I assure you, 
would astonish any one if they were to 
go at the matter carefully and measure 
them. I do not think that there is a 
station in a town of 20,000 inhabitants 
and over that can afford not to be provided 
with a high reading voltmeter (I am now 
speaking exclusively of and referring only 
to arc light circuits) that will measure the 
whole distance of potential on your circuits 
during the operation of them, so that you 
inay know the amount of energy being con- 
sumed, and accurate ammeters are essential 
in order to know what that energy is. In 
the paper I have made a point of that. I 
will give you a statement of a little test. 
Until I had made the test and made the 
comparison I could not realize that the dif- 
ference, or the opportunity for difference, 
was so great, With ten lamps adjusted to 
burn an average of 46 volts, with 9.5 am- 
peres of current, the average number of 
watts of the. ten lamps was 486 per lamp. 
Now, without changing the adjustment of 





the lamps in any manner, but simply in- 
creasing the current so that the ammeter 
needle read 9.8 amperes (an increase of 0.3 
amperes and you will find that the indi- 
cator furnished by our parent companies will 
not agree within half an ampere), with an in- 
crease of current of only 0.3 of an ampere 
the average consumption or increase of 
watts was 524, or an increase of 20 per cent. 
in the watts consumed. That was the re- 
sult of changing only 0.3 of an ampere. 
When the current was increased so as to 
give the lamps 10 amperes we had an aver- 
age voltage of 58 volts per lamp, instead of 
—an average of 550 watts per lamp, or an 
increase of 33 per cent. in the energy con- 
sumed. There is a saving equivalent toa 
very handsome profit on your lamps. We 
all know that of ten in a moderate sized sta- 
tion some one will come in and think the 
lamps are not in good order, and ask, ‘‘What 
is the matter with the lamps? Push them 
up.” The ammeter is found to be all right, 
but still we give them more energy. Many 
of our superintendents want to have good 
lamps, and they want to make a good show 
with them, and so they keep their lamps 
bright in this manner. Now, they will 
get just as satisfactory a light, and a 
more even light, by having the lamps prop- 
erly adjusted and running them on a normal 
current, than they can possibly get in this 
manner, and be able to save from 33 to 50 
per cent. of the energy consumed in those 
lamps. This isa point that I know a good 
many of you have already looked into,and you 
have discovered in practice that it is an op- 
portunity for very serious leaks, but I have 
never heard any one bring it out before. The 
matter has never, to my knowledge, yet 
been before the convention or publicly com- 
mented upon. This shows you the neces- 
sity of having a good and accurate instru- 
ment adapted to your work. Our practice 
is to take the commercial instruments fur- 
nished by the company whose apparatus we 
use and then standardize them, regardless 
of their scale, indicating where the needle 
should stand to indicate the currents that 
our lamps are adjusted for. We use two 
Weston ammeters as standard instruments. 
I find it desirable to have two rather than 
one. Those we use almost entirely for 
standardizing these other instruments which 
we use in practice. There is something 
very peculiar about an ammeter. I find 
that they will run along perfectly accurate, 
and that two or three instruments will agree 
exactly for a week or 10 days, and then, 
without any apparent cause, and when 
working under identically the same condi- 
tions and collected together in series, so as to 
take the same amount of current, the needle 
will vary sometimes as much as 0.2 or 0.3 
on one instrument. Then we bring in our 
standard instrument and put it in the series 
in order to find out which one of those has 
changed its adjustment. It is something 
that we do not attempt to account for, 
grouped as they are, for this occurs in cases 
where we have them fastened to a board 
against a post, and where all the influences 
surrounding them are the same under all 
conditions and at all times, and they are not 
in close proximity to any wires carrying 
heavy currents, and there is no opportu- 
nity that 1 know of for change either in 
condition or position. And yet the change 
does occur, I think that money expended 
for good instruments to be used in adjust- 
ing lamps and in maintaining the current 
constant is money well expended. In oper- 
ating the large number of lamps that we 
do, if we had an ammeter on every circuit 
(as some do), we would have a very variable 
condition of affairs. Of course, these vari- 
ations in ammeters would exist. We keep 
continually two ammeters in series. We 
have a very convenient plug and socket 
made for inserting the ammeter quickly in 
the circuit, so as to get it right in circuit. 
It is placed on the switchboard by simply 
inserting a single plug. Thus we connect 
the ammeter in series with the circuit. Our 
practice is in starting up, as soon as the 
dynamo is in operation, to insert the plug, 
and see that the current is what we desire 
to show by thisinstrument. We go through 
the whole series in that way, and that thing 
is repeated in our station every two hours 
during the night, and during the day-time 
once an hour. We find it desirable to do 
this. While we have not much change in 
load we have changes in circuit conditions 
during the night, and the governors are not 
always responsive to a moderate change of 
load. You can easily build up your current 
0.1, 0.2, or 0.3 of an ampere, and the 
— will not always respond. We 
urn more carbon and, of course, more coal 
during that time. This matter of circuit 
connection is often a fruitful source of 
trouble, as well as one of the causes of an 
immense loss of energy, and is a thing that 
we all ought to pay close attention to. I 
know that all conte cation men now make 
it a practice to make a solid circuit by 
making good line joints, but when we let 
out a lamp we are very apt to have a bind- 
ing post there, and we are apt to insert the 
re in, either in the bhanger-board or on 
the lamp proper, and the man_ sets 
up the set screw and leaves the lamp 
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hanging there, and then the wire will corrode 
and a condition will be brought about 
which will soon so disarrange things that a 
40 light dynamo will run only 30 lights. We 
use hanger-boards for suspending all our 
lamps, whether inside in commercial use or 
outside in city use. The hanger-boards are 
all provided with cut-offs. But before the 
boards were put in service—not before they 
were put in service, for we put our plant in 
operation very hurriedly, and so we took 
our boards as they came from the manufact- 
urer—but, shortly subsequent to that, we 
soldered a short section of flexible insulated 
cable to the binding post of each hanger- 
board, and then when the man comes along 
to make a line connection after the hanger- 
board is put in place, he makes an ordinary 
line joint. Thus they get a good, solid, 
strong connection. The soldering that is 
done is done in our repair shop or done at 
the station, where they have time to have it 
done well. Ihave mentioned in the paper 
that it is our practice to charge the custo- 
mer for arc light installations. I am aware 
that this practice does not generally obtain 
throughout the country. One of my em- 
ployés, who came to me from an older com- 
pany, once told me that I was wrong in at- 
tempting this; that the thing could not be 
carried out; that it would make trouble and 
give us bother in endeavoring to collect 
from or compel customers to pay for arc 
light installations. I maintain that there is 
no more reason why we should do wiring 
free than there would be for a gas man to 
charge nothing for piping a house. There 
is no more reason why a gas man should 
pipe a customer’s house than there is for our 
wiring a house free for incandescent lamps. 
Of course, in the early day, when arc lights 
were still an experiment, we were anxious 
to get the thing in a man’s house so that he 
would try it, haping that if he liked it he 
would keep it, and so we did not charge for 
wiring. And later on the same thing pre 
vailed, and to get a customer started we 
were willing to do the wiring for the sake 
of getting him converted from the present 
method of lighting by gas to the new method 
by electricity. And so that practice has 
been followed up, because the prece- 
dent had been established. But there 
is no sense in it; no matter how much 
you think, you cannot get away from it. 
Many of our customers require many short 
service lamps, as from October to Janu- 
ary 1, or perhaps through the winter, taking 
them out in the spring, and we have cus- 
tomers who take lamps for six months in 
the year only, their business being of such a 
nature that they do not require them longer. 
Those people want the lamps every year, 
but not for all the year, but still they do 
not want their wires taken out, and so, to save 
increased expense to them, and to avoid the 
taking out and putting in of wires, we 
require them to sign a contract when the 
period of service expires for the succeedin 
session. Then we leave the wires in | 
agree to connect them without cost. But 
for our own protection we disconnect them 
entirely from the circuit. We always cut 
the wires out of the building, close the cir- 
cuit at the pole, and take down the loop 
leading to it. Iam satisfied that it is well 
worth the cost to do this, for then we are 
in no danger of burning them up, and by 
cutting them off, closing up and making a 
solid circuit, we do not have to look for 
trouble from cut-out boxes, or other bad 
contacts, nor do we have trouble. The 
place where men never think to look for 
trouble is in these dead wires. They forget 
them. While this costs a little money, I 
think it saves a little in the end. 

Mr. Nicholls: I am not at the present time 
interested in arc lighting, but when we com- 
menced incandescent lighting we were ad- 
vised to do free wiring. I took the ground 
that it would be unbusinesslike—that it 
would be on the principle of those people 
who sell tea at so much a pound and give a 
chromo with it. I thought that we would 
not develop as rapidly if we did that, as we 
have fortunately done. We have done our 
wiring, for the reason that in our city we 
have not had the advantage of first-class 
construction companies upon whose work 
we could depend. There was some little 
wiring done and it was unsatisfactory, and 
we started in to do it ourselves as a measure 
of self-protection. We have connected up 
—lI do not remember the total number—but 
in the last fifteen months we have wired for 
upwards of 12,000 lights and we have en- 
deavored to make it as near cost as possible, 
so as not to make it burdensome to the con- 
sumer. Still I find that we have made a 
very fair percentage of profit, which has 
gone to defray the many items of expense 
that would otherwise be chargeable to gen- 
eral expense account. I think, if there could 
be some understanding that free wiring 
should not be done, it would help the elec- 
trical industries, because when we started 
to charge we were met with the statement 
that this town and that town were doing free 
wiring and we ought to do it the same way. 
It is simply a matter of business. If we do 
not charge for wiring we are going to get it 
out of them in some other way.: If we are 
going to lose 10, 15, 20 thousand dollars a 
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year for wire we have got to make it up in 
our meter charges in some other way. 

Mr. Francisco: There is one feature of 
this business that has been overlooked. It 
is very convenient to carry out Mr. Nicholls’ 
plan, and I fully concur in his views—pro- 
vided there is only one company in the place. 
But if you have got two or three different 
companies an entirely different plan of opera- 

tions is inaugurated at once. If you charge 
for wiring, the other company, nine times 
out of ten, will put the charge for wiring at 
less, or the people will go to one company 
and get their price, and then to another 
company and get their price, and so on, and 
the man who does it for the least money 
gets the job every time. Of course, the true 
way is to charge for wiring, but with com- 
petition and two companies I have found it 
is utterly impossible to charge for wiring, 
because the other companies would do it for 
nothing, and, of course, you cannot get 
parties to take your lights when they can 
get the same thing without paying for it. 
In regard to Mr. Ayer’s paper, I have been 
very much interested in his remarks. They 
have been very instructive to me, because I 
have had the pleasure of examining Mr. 
*Ayer’s station all through. The Good Book 
says you should not envy, but it seemed to 
me I could not help feeling very peculiar in 
going through that station. It is complete 
in every respect, and there are a great many 
things there that are instructive, and every 
electric light man should have the chance to 
examine, if he could, and adopt them, be- 
cause they are practical and base on prac- 
tical working. Now, I hope that we can in 
time adopt some plan or some arrangement 
in regard to this very question of free 
wiring, because itis a very serious difficulty; 
there is no question about that. In many 
stations renewals are furnished free. I fur- 
nished them myself. I made nothing for 
renewals on lamps. Of course, it is a dead 
loss to the company and the charge should 
be made for renewals the same as is made 
for wiring and those things, and I trust that 
in time we my be able to get some basis or 
plan of operation whereby we can carry this 
out and have our return for that service, 
just the same as we do for all other service. 
Mr. Nicholls: [am glad Mr. Francisco re- 
ferred to the question of competition. I 
think it is better to sell your product at a 
lower price—to give a discount rather than 
to give something for nothing. You then 
know exactly what you are doing and ex- 
actly what you can afford todo. If you do 
free wiring I maintain that you have no 
right to charge it up to capital account. 
You ought to charge it to expense account’ 
When once you wire a customer’s premises 
he has you at his mercy. He can tell you 
to take your wires out. Whereas, if you 
mect competition by saying we will give 
you 10, 15 or 20 per cent. discount, then if 
you have a row with your customer you 
simply lose his custom, but you are at no 
financial loss in the matter as regards the 
actual expenditure of capital, and I think 
that is a far more reasonable way of meeting 
competition—to sell the product at a lower 
price. 

Mr. Francisco: I would say that I always 
charge free wiring to expense and not to 
construction or anything else. It is a dead 
loss. 

Mr. Seely: Three of the largest companies 
in New York city started in to do free wir- 
ing. I think they spent half a million dol- 
lars before they realized the fact that it was 
an expensive luxury. It cost them on an aver- 
age about three dollarsalight to put in. They 
finally reached a combination whereby they 
agreed to charge the customer actual cost. 
Some enterprising gentlemen put the actual 
cost down to a dollar and a half a light. His 
opponent kept his price stiff at three dol- 
lars. The three dollar man did not get the 
business. Finally the wiring got down 
again to about one dollar a light. But I do 
not agree with the gentleman about the ac- 
count to which wiring should be charged. 
In some large buildings there is $10,000 
worth of wire alone. If you make a con- 
tract with a man to wire a building you 
make a contract with him to either buy that 
wire at the expiration of your contract or to 
remove it. You will find that companies 
have spent thousands of dollars in wiring 
large buildings, and it would be nonsense to 
charge that to expense. I would like to 
ask Mr. Ayer a point in relation to the ad- 
justment of the arc lamp. It appears that 
Mr. Ayer adjusts the ammeter up to the arc 
lamp. In other words, he establishes a zero 
point and adjusts his lamp to that zero 
point. It may be five, 10 or 15 amperes. It 
may be one ampere. Ido uot believe that 
an arc lamp can be accurately adjusted, 
taking a large plant such as Mr. Ayer has. 
It is a pretty hard matter to get all those 
lamps nicely adjusted so that it takes a cer- 
tain amount of current. We have found in 
calibrating our meters—we have sent them 
to an institution of technology and calibrated 
them there, and sent another to a first-class 
instrument maker and we would find they 
would vary. We would write to those gen- 
tlemen and they would say they had gone 
through the work carefully; probably, in 
shipping, it got out of adjustment. hat 





ELECTRICAL REVIEW 


electric light people at the present time suf- 
fer for is accurate instruments—something 
that will not get out of order. 

Mr. Ayer: [ would like to say to Mr. 
Seely, about the inability to accurately ad- 
just arc lamps in a large station, that I 
think we are more able to do it in 
a large station than in a small one. 
I have two young men I give that work to 
and they have become very expert at it. It 
is very remarkable how quickly they will 
detect a flaw in a lamp and locate the cause 
of it, and the same way about the carbons. 
It requires practice. In a large station we 
are better able to do that than it can be done 
anywhere else. But there is no question 
that you can get a better adjustment of a 
lamp by having a constant current main- 
tained on the circuit and arriving at what 
the average length of arc shall be by the 
use of a voltmeter rather than by judging 
it by your eye. If the lamp is in proper 
condition you will find that it has normal 
voltage. There is a range between the hiss- 
ing and the flaming point which, when ad- 
justed by a voltmeter, will bring the lamp 
where it belongs. But you will frequently 
adjust a lamp by your eye or judge it by 
the flaming and hissing point and find that 
it is either too low or too high. You will 
find that when you have a lamp that is 
working defectively from some mechanical 
trouble—without the instrument you do not 
detect that. You do not know what the 
length of arc is, what the voltage consume | 
is. Itis the result of my experience in the 
matter. We have it under the best con- 
ditions where we handle a number of 
lamps a day—1} or 20 limps going through 
our repair shops, being repaired and 
overhauled—that number of lamp3 passing 
through the hands of my own men 
every day, they have become, as I say, very 
expert, and they are accurate in arriving at 
results. By contrast, however, you might 
mention a manufacturing company. I 
know that when my lamps were sent to 
me the parent company stated that they 
were in good adjustment to hang up on 
the circuit. Unfortunately —or fortunately, 
rather—I had been connected with a parent 
company prior to building that station, and 
as the lamps came in, I had them taken out 
and cleaned up and then re-assembled and 
tested to see where the faults were, and ad- 
justed. Ifound about 10 per cent. of them 
that would not burn at all if they had been 
hung up, and three anda half per cent. that 
would have opeaed the circuit, yet it was 
not apparent inthe lamp. But the young 
men wiom they have had put them through 
a series of tests. Those lamps had all been, 
as they thought, adjusted. They went 
along and looked at them. The men who 
did that were earning a dollar or a dollar 
and a half a day. They never saw the 
lamps afterwards, ani knew very little of 
them, anyway. Now, taking their experience 
of it, one would say that their method of 
adjusting would not amount to very much, 
and the adjustment of arc lamps was not a 
very practical thing. But my experience is 
that it isa very practical thing, and can be 
arrived at very closely, but it takes time, 
and you must take one or two of your 
station men and insist on their. doing it. 
The way I have insisted on it is to have the 
lamp burn eight hours, compel them to go 
through that whole thing during the whole 
period of the consumption of the carbon. 
It costs a little money, but the money is 
saved in the end. It does not cost half as 
much to burn a lamp all day and supply it 
with carbons, as to put that lamp into serv- 
ice and have the defects develop after it has 
been hung up. Take a double carbon lamp, 
it will burn all right. Try it on the other 
side, it will burn all right. In an hour it 
will go out. By this method of testing, you 
will discover the cause of that. I use boys in 
this work, 18 or 19 years old. They are 
paid $35 or $40 a month for that character of 
work. I keep sifting them through. Ulti- 
mately I think I am going to have some 
bright boys. Itis just like making rules 
and having systems. If you make a rule 
you want to enforce it. They used to think 
lamp adjustment was fun, but I insisted on 
their working around, applying the volt- 
meter and the ammeter. That is a point on 
which I think there is no danger of laying 
too much stress. I have a most satisfactory 
governor. It gives me no trouble. You 
have to put an accurate, delicately adjusted 
ammeter on any dynamo. I know of no 
governor that will hold its place in all con- 
ditions. If you would indicate such a one 
to me (to Mr. Orford) I would like to have 
you do so. 

Mr. Orford: I will not indicate it. But 
they must be made; there is no reason why 
they cannot be made. I have been operat- 
ing arc lamps for seven or eight years, and 
I have had various types of arc machines, 
and I know there are some of them, as Mr. 
Smith said the other day, on which the only 
governor is a big load. I think it is a very 
crude way of running a station to trust to the 
machine without a governor. It is really 
going to the same practice as taking the 

overnor outof the engine. Nobody would 
Seen of setting up a locomotive or station- 
ary engine without setting up a good gov- 








ernor, and in a great many instances the 
highest price will be obtained for an engine 
having a good regulating governor, and the 
same thing can undoubtedly be done with 
the arc machine. I suppose the fact that 
people do not look out for the best governor 
is evidence that they are satisfied with what 
they have. I am not saying this for the 
purpose of advertising any person’s dynamo. 
I have been accused of doing that at times. 
But it is because [ am somewhat peculiar on 
that point. [ know there are dynamos in 
existence to-day, and if you take one light it 
will show it is running 10 amperes. Take 
the Weston. You put 40 lights on that 
machine, it will show 10 amperes. I know 
the regulating devices have to be carefully 
looked to, but when once placed in position 
they give no trouble. That is my experi- 
enc? in seven years. The same thing can 
be said of an arc lamp. An arc lamp to my 
mind requires only one adjustment. I have 
arc lamps in operation in stores for six 
years and they have never been touched. 
The only thing they have had done to them 
has been the trimming. You bring those 
lamps into the station, and if those lamps 
do not burn as well as the average lamp I 
will take a back seat. I think [ can say 
that Ihave had the credit—without being 
egotistical—of having as good lamps as can 
be shown anywhere. I certainly know that 
an arc lamp can be constructed, and having 
once adjusted it for whatever current you 
intend maintaining, your arc lamp will burn 
correctly if you maintain that current. 
With reference to this opposition, which is 
constantly cropping up, when we started 
into the incandescent business we thought 
the wisest thing would be to go to the cus- 
tomers, get as gooda price as we could, and 
ask them for as small an amount to begin 
with as possible. Their gas fixturers were 
all in the stores. We had to say something 
to them to get them to adopt the electric 
light in preference to gas and we thought it 
would not be a very good m2thod to begin 
by telling them that they had to pay for 
the wire. Consequently we took the ground 
that the smuller the expense to the customers 
in the first instance the more customers we 
would be likely to get. We recognized the 
fact that we were going to spend a consider- 
ableamountof money in wiring stores and we 
thought it would be a permanent business. 
We have had the incandescent light in stores 
for four years. We have had very good 
prices. The cost of installation is a small 
amount when you spread it over four or, 
perhaps, 40 years. I see no deterioration of 
the material, and the amount of money neces- 
sary to keep it in good condition is very 
smull indeed. The question of renewals is 
one about which we have debated very con- 
considerably. The only advantage which I 
see in the customer buying his lamps would 
be that we could sell them ina bunch and 
have done with it, whereas we supply them 
one or two at a time, as required. The dis- 
advantage of the customer buying his lamps 
ha3 appeared to us to be that some of them 
might burn the lamps as long as they would 
burn and in that way it would not be very 
creditable to us as we have to compete with 
very good gas. Now, then, if the conven- 
tion can help us in any way to kill com- 
petitionin our town we would like to get 
some assistance. The competition which 
has been threatened us has been threatened 
by a member of the Association, and if the 
Association can do anything to keep a mem- 
ber from coming into competition with an- 
other member of the Association, we should 
be glad of its assistance. 

Mr. Scott: I feel very grateful to Mr. 
Ayer for his talk. It is just the kind of talk 
I came here to -listen to. Wedo not have 
arc lights but we have incandescent lights. 
I gather a vast amount of valuable informa- 
tion from what he says and I understand 
well the importance which he attaches to 
standardizing a voltmeter and an ammeter 
by an instrument not made by the parent 
company. We have standardized volt- 
meters and ammeters made by the parent 
company, but the voltmeters and ammeters 
on the switchboard are apparently all right 
according tothat, but in testing otherwise I 
found that one street loop having an amper- 
age of about 7; running on the series sys- 
tem, showed, when I put it on to one machine 
by itself, eight amperes by that ammeter, on 
the other machine 10 amperes by that am- 
meter, and on another machine 11 amperes 
by that ammeter. I transferred the am- 
meter to the other machine, and I found the 
trouble was in the instrumen: itself. In 
testing the exciters of the direct current 
machine I found one was given 98 volts, an- 
other 115, another 140. here is evidently 
something wrong about that, and I did that 
only by getting a Weston current voltmeter 
and put on in the place of the voltmeters 
which we have in the station. I think it is 
of a great deal of importance to everybody. 
Our men are told to test and standardize the 
voltmeter and ampere meter every hour. In 
regard to free wiring,we have stopped that. 

Mr. Orford: Any one familiar with an arc 
light station knows that we do not use 
Thomson’s reflecting galvanometer to take 
readings by. There is no use in using an 
ammeter which fluctuates backwards and 
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forwards. We use a Weston dead beat. 
The simplest way that I know of to keep 
your ammeters and voltmeters in good order 
is to have a pair of them. If you havea 
pair of ampere meters and put one in the 
station for every evening so that you can 
take a test once a month, that ampere meter 
will stand you a dozen years. [If it is not 
possible to make an ammeter that will 
stand such a test as that, our friend Mr. 
Weston’s life is spent in vain, I should say. 
Every one knows the difficulty of keeping 
a voltmeter in circuit that is only required 
on the incandescent work. A voltmeter 
being in a circuit is quite unnecessary, in 
my opinion, for incandescent work. If you 
could get a Howe’s lamp regulator you will 
find that that regulator will answer your 
purpose. Of course, the action of the volt- 
meter is principally on the lamp that is 
burned with it. They supply an excel- 
lent lamp, and you recalibrate that lamp 
once a week, if you desire. My experience 
has been for four years with them. [I as- 
sume that the Howell indicator will get out 
a little, but it is a very small amount. But 
you can take your lamp, regulate it and 
calibrate it to suit yourself. You can do it 
once a night if you like. We find that once 
a week is quite ample. Of course, our read- 
ings are taken from the mains that go up 
the street. We take our readings from the 
mains occasionally with one of Weston’s 
voltmeters. With that method we are able 
to find out whether our station instruments 
are pretty nearly accurate. Ido not wish 
to be understood as saying for a moment 
that there is no variation in our current. 
The governor will not move unless there is 
a change in the speed. It is the same with the 
regulation of the arclamp. Any one famil- 
iar with the regulation of the are machine 
will know that the current does not stand 
steady. It goes backward and forward, up 
and down. You can limit it by devices'which 
they have supplied and keep it moving but 
avery small amount. The arc lamp is not 
such a sensitive instrument that it is going 
to go out because there is a variation of 10 
per cent., even in your current. [think you 
can vary the current 10 per cent. and there 
is not a man in the room can tell the differ- 
ence. Ican give you aninstance. I hap- 
pen to be running a machine which is really 
a 6) light machine. It isa Brush machine. 
I was competing with the Thomson-Hous- 
ton. I gave them pretty good competition 
and I dropped the current. I had 75 lights 
on the machine I dropped my current down 
and there was not a person who knew any- 
thing about it. In fact, a couple of years 
afterwards one of the lamps which I had had 
in use happened to get into the hands of one 
of my former competitors, and he got it on 
his regular 10 ampere circuit, and he was 
surprised at the actionof the lamp and 
wondered why that lamp had changed so 
much since I had it: He was not aware 
that I was running eight amperes. My 
competitor was running 10. Consequently, 
you see that the difference of a quarter of 
an ampere, even in a lamp, is of no moment. 

Mr. Seely: I believe the point made by 
Mr. Ayer is, that in large stations running 
an ampere more or less is a question of coal 
supply only, and not a question of reducing 
the light. I think that seven-eighths of an 
ampere makes a difference in profit of $75 
in the coal. ‘Those are the points he desired 
to bring out. A man said to me that he 
could reduce his amperes to nominally noth- 
ing and still give light. I would like to 
know how you can hold your voltage if you 
cut down your amperes. I have seen some 
stations running five amperes for a 2,000 
candle-power lamp. If you gentlemen de- 
sire to go and see a ten, an eight and a half, 
or a seven ampere lamp, and say that there 
is no difference, I would like to have you do 
it. I have had the pleasure of visiting 
nearly all the prominent stations throughout 
the United States in the past two months 
and I could see a difference in the light. 

Mr. Orford: I do not advocate the run- 
ning down of the current, but I say that a 
small amount of reduction cannot be per- 
ceived in a lamp. Nevertheless, I do not 
advocate it. But I dosay that such machines 
are in existence, and in every-day operation 
(and if any one will come to Bridgeport they 
can see for themselves). We go over our 
machines every night, take the plug out, 
put the ammeter in circuit and see if it is 
all right. Night after night, week after 
week, and month after month, those machines 
will run, and run correctly. Of course, the 
needle will vibrate a little high or low. I 
certainly would not advocate any attempt 
to give your customers any more than you 
are obliged to give, but it is your salvation 
to give them satisfactory lights; but as to 
the question of the volume of current pass- 
ing into the lights, I have been in Montreal, 
and I declare that I could not tell to-day 
whether they are burning a 1,000 lamp or 
a 2,000 lamp. I think that gentlemen will 
admit, who have made this arc light business 
a study, that itis a great many times more 
difficult to tell whether a lamp is operated 
by a seven, or by a six-eighths, or by a ten 
ampere current. 

he President: If there is no further dis- 
cussion on this paper, I will call upori Mr. 
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Nicholls to read the paper of Mr. Warner 
on “‘ Different Forms of Carbons Used in 
Arc Lighting.” 

(For Mr. Warner’s paper, see Supplement.) 

Mr. Nicholls: Considering the lateness of 
the hour and the fact that we are to have an 
executive session which will likely consume 
considerable time, I would suggest that on 
this occasion Mr. Warner’s paper be taken 
as read. I think that every member of the 
Association has received a copy and has read 
it. It is a short, terse and practical paper; 
but it is a paper that, so far asI can see, 

calls for very little discussion. And so, 
with your permission, I move that Mr. War- 
ner’s paper be taken as read. 

Mr. Armstrong: I second the motion. 

(The motion was agreed to.) 

On motion of Mr. Francisco, amended by 
Judge Armstrong, it was resolved that the 
rules for safe wiring adopted by the conven- 
tion be at once printed and a copy sent to 
each central station and insurance association 
in the United States. 

On motion of Mr. Francisco, Sir William 
Dawson, Frank R. Redpath and Prof. Henry 
T. Bovey were elected honorary members of 
the National Electric Light Association, on 
the recommendation of the executive com- 
mittee. On motion of Mr. Seely, and by 


recommendation of the executive commit- 
tee, Mr. Thomas D. Lockwood was also 
elected an honorary member. 


The convention then went into executive 
session. 


Executive Session. 


The secretary presented the following re- 
ort: 

The condition of the Association, so far as 
its membe rship goes, is much stronger and 
more encouraging than it was at the open- 
ing of the year. Many individual member- 
ships have been dropped since the adoption 
of the present constitution, owing to the 
fact that memberships are, under it, very 
largely represented by corporations and 
firms, instead of individuals. Notwithstand- 
ing this fact, a quite large addition has been 
made since the last report of your secretary, 
and the general interest in the affairs and 
work of the Association has very largely in- 
creased, owing to the very active agitation 
concerning the very important benefits aris- 
ing from a membership and the representa- 
tive character of the Society. 

According to the last secretary’s report, 
the number of members who had paid dues 
for 1891 was as follows: 

Active members, 65: associate members, 
107. Total. 172. The present membership 
stands as follows: Active members, 73; asso- 


ciate members, 142. Total, 220. 
I beg to say, in connection with the total 
membe ership ‘of this Association, that it is 


far from what it should be, and far from 
what it might possibly be made, in view of 
the immense possibilities for the diffusion of 
valuable information within its grasp. Our 
active membership list, especially, should be 


very largely increased, and could be by 
making an active membership a valuable 
consideration and worth more than the 


annual dues amount to, in the way of prac- 
tical information furnished during the year. 
[ would suggest that the Committee on Data 
be increased in its membership, and that the 
collection and distribution among our mem- 
bers of important facts, figures and details 
relating to the furnishing of light, heat and 
power, be Carried out systematically, per- 
sistently, throughout -_ year. Thereis a 
vast field here for good, and I consider it 
important a work as the Association has to 
do. Respectfully submitted. 

On motion, the report was received and 
filed. The treasurer’s report was then pre- 
sented by Mr. Beane, as follows: 


This report is made from April 1, dating 
from the beginning of office, until July 1. 

Our fiscal year, dating from January to 
July and July to January of each year. 
This report is based on the books of the 
Association, and on the trial balance of the 
auditor, on April 17, and on my trial balance 
of July 1. 

The | ope rations of the treasurer, as regards 
receipts, is indicated by schedule ‘* A,” the 
total receipts being $1,265.00; total dis- 
bursements amount to $1,387.62, making 
the disbursements $122.62 over the receipts 
for that period. The proof of this is con- 
tained in the following: Balance in the 
bank April 17, indicated by the auditor’s 


trial balance, was $1,871.15; balance in 
bank July 1, indicated b trial balance, 
$1,122.02 ; cash on hand uly 1, $128.51; 


total of cash on hand Jul 1, $1,250.58 ; 
which total is $122.62 less than the amount 
on hand April 17, proving the difference 
between the receipts and disbursements, as 
indicated by the report. 

The assets of the Association on July 1 
consist ‘of cash in bank, $1,122.02; and the 
value of furniture account charged with 
$214.15. The assets were further increased 
by the payment by the Committee on Ex- 


hibits of money disbursed, and _ their 
account is schedule ‘‘ B.” Respectfully 
submitted. 


The report was, on motion of Mr. Seely, 
referred to the Finance Committee. 








ELECTRICAL REVIEW 


Dr. Mason, offered the following resolu- 
tions, which were unanimously adopted by 
a rising vote: 

The National Electric Light Association, assem- 
— = a at the close of its session, desires 

pat n record its appreciation of > distin- 
guish onor shown it by the Dominion of Canada 
in tom presence of His Lepr ay Lord Stanley of 
Preston, Governor-General of the Dominion 

Of the large hearted hospitality of the ‘City of 
Montreal, evidenced by many grateful acts, official 
and individual. 

Of the tireless industry of the Citizens’ —_ 
Committee, whose efforts have carried to comple- 
== Se the _ successful meeting in the history of 

is bod 

of the. grand work done by the Committee on 
ae, ing in an Exhibition of rare educa- 

tional value, calculated to develop a larger appreci- 
ation of the flexibility of electricity and its wide 
adaptation to human needs. 

Of the gr racious liberality of McGill College, 
which has lent the great dignity of its name and 
the personal influence and labor of its officials to 
the success of our meeting. 

To the press of this city, whose extensive and fair 
reports of our meetings have extended our in- 
fluence. 

To the railway companies, for their liberal reduc- 
tion in fares, and to the Windsor Hotel manage- 
ment, where. as guests, we have found a home. 

Resolved, That the above minutes be ae pea on 
the records of the Association and a certified copy 
thereof be sent to the various bodies mentioned. 


On motion of Mr. Seely, seconded by 
Judge Armstrong, the following resolution 
was adopted : 


Resolved, That a vote of thanks be tendered Mr. 
J. I. Gulick for the efficient and successful manage- 
ment of the exhibition now being held under the 
auspices of this Association, the largest ever held 
on this continent; and that the Secretary be di- 
rected to have this resolution engrossed and pre- 
sented to Mr. Gulick. 


On motion of Mr. Seely, seconded by Dr. 
Mason, a vote of thanks was extended to 
Mr. Luther Stieringer. 

Mr. Frederic Nicholls, Mr. M. D. Law 
and Mr. A. M. Young were elected mem- 
bers of the executive committee of the 
third class. 

Dr. Mason gave notice of the following 
amendment to the constitution: That in the 
first article the word ‘‘International” be sub- 
stituted for the word ‘‘National,” so that 
the title of the Association would be ‘‘ The 
International Electric Light Association.” 

Buffalo was selected as the place for hold- 
ing the February meeting of the Associa- 
tion. 

On motion of Mr. Seely, a vote of thanks 
was extended to Mr. Allen R. Foote for his 
services. 

The convention then adjourned. 

——_#2e 
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Bell, Dr. Louis, The Electrical World. 
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t Edison Gen- 
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Johnston, W. J., The Electrical World. 
Johnston, Albert E. 
Keefer, E. D., Western Electric Co. 
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H. H., American Electric Light Co. 

Mule John, = os Electric Co. 
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Oscanyon, Paul, electrician Interior Conduit and 
Insulation Co. 
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Stump, C. E. . Street a Journal. 
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Monroe, P. G., Sationsry, Engineer. 
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—, A B., Ball and Wood Co. 

Smiley, Globe Electric Works 
Taylor, W! The Electrical Su; Co. 
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Willcox, W. R. B., Electric Merchandise Co. 


Winston, H. 8., Illinois Electrical Material Co. 
ALBANY, N. ¥. 


~~. Charles P., chief electrician Greeley Labora 
ry. 


ALLEGHENY, PA. 
Hunter, J. D., City Lighting Station. 

BATIMORE, MD. 
Greensfelder, L. S., Ries Electrica S 
Ries, Elias E., Ries Electrical Specialty 

BRANTFORD, ONT. 
English, E. L., Waterous Engine Works Co. 

BRIDGEPORT, CONN. 


it, W. C., manager Bryant Electric Co. 
Hamilton, C. y Si Bridgeport Brass Company 
rd, J. M., president Union Electric Manufact- 
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Smith, Fred. F., secretary Ferracute Machine Co. 
BRISTOL, PA. 
~~ Chas. E., Bristol Electric Light and Power 


BROOKLYN, WN. Y. 
Dallon, F. L., City of Brooklyn Police Commis- 
Sas. 
m, Jas., superintendent Municipal Electric 
‘Light <x 
son. 


jalty Co. 
Co. 


F.C. Gamewell Fire Alarm Telegraph. 
Peck, E. F., general superinte: dent Citizens" Elec- 
trie Baie Co. 
BUFFALA, N. Y. 
Abe, ,o_ Kee, manager Thomson-Houston Electric 


aval h me Harold L. 

Boulton, W. H., Aluminium Carbon 

Huntley, os R, secretary Buffalo Electric Light and 
‘owe! 

me Charles, Jr., Buffalo Electric Light and Power 


Ford, A. W., Brooklyn Electric Light Co. 


Haviland, J. M., Brooklyn Electric Light Co. 
Naughton, J. W., Brooklyn Electric Light Co. 
Miller, J. C. 


CAMDEN, N. J. 
Aretrene, E. A., president Camden Lighting and 


ng Co. 
Burleigh: ea general manager Camden Lighting 
and Heati ng Co. 
CANTON, OHIO. 
Lynch, W. A., general manager Canton Electric 
Light and Power Co. 
CINCINNATI, OHIO. 


La Boiteaux, F. M., electrician La Boiteaux Elec- 
tric Motor and Fan Co. 


: CLEVELAND, OHIO. 
Smith, W. D., National Carbon Co. 
CUYAHOGA FALLS, OHIO. 
pon, E. W., president Falls Rivet and Machine 


Long, J. A., vice-president Falls Rivet and Machine 


DALLAS, TEX. 
Clower, B. M., Clower, Harris & Co. 
DANBURY, CONN. 


Wightman. E. T., superintendent Danbury Electric 
and Gas Light Co. 


ELIZABETH, N. J. 

Ogden, S. R., Elizabeth Electric Light Co. 
ELLSWORTH, ME. 

Palmer, F. 8., Elisworth Illuminating Co. 
FREMONT, OHIO. 

6 ry C. T., president Thomson-Houston Car- 


nm Co. 
Urquhart, D. F., Thomson-Houston Carbon Co. 


GREAT BARRINGTON, MASS. 
Russell, J. L. 
Mignery, J.H., Great Barrington Electric Light Co. 


HARTFORD, CONN. 


rast, Gerald W., Hart & Hegeman Co. 
, E.B., secretary Johns-Pratt Co. 
Toles. C. L., Jewell Belting Co. 
HOUGHTON, MICH. 


Dee, James R., general manager Peninsula Electric 
Light and Power Co. 


KANSAS CITY, MO. 
wen. E. R., manager Kansas City Electric Light 
‘0. 


LA FAYETTE, IND. 
ee R. H., manager Brush Electric Light 


MALDEN, MASS. 
Clark, C. A., B. S. Hale & Co. 
MILWAUKEE, WIS. 
Coleman, 8. G., Badger Electric Co. 
MONTREAL, CANADA. 
Corbett, M. W., Edison General Electric Co. 


Ness, T. W. 
Shaw, W. B. S., with 'T. W. Ness. 
NEWARK, N. J. 
Baker, C. O., a Baker & © 
McIntire, C. H 4c. McIntire & Co. 
NEW BRITAIN, CONN. 
Whitney, L. C., New Britain Electric Light Co. 
NEW BRUNSWICK, WN. J. 
Wisner, Frank P., Consolidated Fruit Jar Co. 
NEWBURGH, N. Y. 
Odell, H. B., Newburgh Electric Light and Power Co. 
NEW HAVEN, CONN. 
Hutchinson, G. W., Electric Time Co. 
NORTH ATTLEBORO, MASS. 


Dasge gett, H. M., treasurer Steam and Electric Co. 
Dillon, L. W.., lent Steam and Electric Co. ~- 
Guild, C. T., 8 and Electric Co. 


NORTH EAST, PA. 
Pal $3 Bake re Core 
Rodman, C. L., manager Globe Carbon Co. 
OGDENSBURG, WN. Y. 
Findlay, J. H., manager Ogdensburg Gas Co. 
OTTAWA, CANADA. 
Gisborne, F. N., Government Telegraph Service. 
PAWTUCKET, R. I. 
en. 5 8. G., — Pawtucket Gas and 


PERU, IND. 

Burns, R. C., Peru Glass and Carbon Co. 
PHILADELPHIA. 
Bournonville, A. pees ~ 


M Devi, William, ‘insure eopeostor 
ce a 0 


yg CL itt c 
Smith, T. ter, manager Electric 
Light and Power Seepage 


PITTSBURGH, PA. 
Baxter, G. A., general manager Allegheny County 
Lighting Co 
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Marsh, J. W., general manager Standard Under- 
ground Cable Co. 

Ridall, J. E., Brush Electric Co. 

Young, E. P., Sewickly Electric Co. 


PLAINFIELD, N. J. 
Moore, W. H., Electric Light and Power Co. 
PROVIDENCE, R. I. 
Davenport, W. 
Phillips, Eugene F., American Electrical Works. 
Phillips, E. Rowland, American Electrical Works. 
Hathaway, W. A., American Electrical Works. 
Whittier, R. H., Drake, Payson & Whittier. 
RUTLAND, VT. 

Carruthers, Jas., Marble City Electric Light Co. 
Francisco, M. J., president Rutland Electric Light 

Co. 
Francisco, Master Don. : 
Francisco, I. H., secretary Rutland Electric Light 

Co. 

SCHENECTADY. N. Y. 
Law, M. D., Edison General Electric Co. 
SOMERVILLE, MASS, 
Dow, C. T., Somerville Electric Light Co. 
ST. LOUIS, MO. 

Ayer, Jas. 1., general manager Municipal Electric 

Light and Power Co. 
Hazeltine, C. W., president Hazeltine Electric Co. 


SYRACUSE, N. Y. 
Hawkins, F. M., Electric Engineering and Supply 
Co. 
Hines, Jesse L., Electric Engineering and Supply 
Co. 
Leonard, F. H., Jr., manager Electric Engineering 
and Supply Co. 
Seymour, A. P., Pass & Seymour. 
TAUNTON, MASS. 
Donnelly, Wm. T. 
TORONTO, CANADA, 
Barr, M. D., Edison General Electric Co. 
Johnson, Phelps, Ball Electric Light Co. 
Morrison, W. J., general agent Fort Wayne Electric 
Co. 
Nicholls, Frederick, manager Incandescent Electric 
Light Co. 
Rosentengel, W. R., Edison General Electric Co. 
TRENTON, N. J. 
Perrine, F. A. C., electrician John A. Roeblings’ 
Sons’ Co. 
WALTHAM, MASS. 


Hill, F. T. G., Waltham Gas and Electric Co. 
WASHINGTON, D. C. 

Foote, Allen R., agent Census Bureau. 

Royce, Fred. W., Royce & Marean. 
WATERBURY, CONN. 

Mills, A. H., Steele & Johnson. 

Young, A. M., secretary Connecticut Electric Co. 
WILMINGTON, DEL. 

Tyson, F. C., Kartavert Manufacturing Co. 

Sweeten, F. D., Delaware Electric and Supply Co 

WINDSOR, CONN. 

Baird, M. E., Eddy Electric Co. 

Newton, A. D., Eddy Electric Co. 
WORCESTER, MASS. 

Fairbanks, H. H., Worcester Electric Light Co. 

xe 

THE ELECrRICAL EXHIBITION AT 

THE VICrORIA SKATING RINK. 

Immediately in the rear of the Windsor 
Hotel, fronting on Drummond street, is 
located the large Victoria Skating Rink, 
where many of the famous Winter carnivals 
of Montreal are held, This was the place 
chosen for the electrical exhibition, and by 
a great deal of hard work on the part of 
General C. H. Barney and _ his assistants, 
the rink, which had no floor when operations 
began, was prepared for the heavy appara- 
tus, and the interior was handsomely 
decorated with bunting and the intermin- 
gled British and American flags. The 
exhibits occupied the floor only, the gallery 
being reserved for visitors. : 

In point of number of exhibits and its 
representative completeness as a whole, this 
exhibition exceeded by far the best pre- 
vious effort of the National Electric Light 
Association. General C. H. Barney’s serv- 
ices as general manager were invaluable, 
and the smoothness with which everything 
worked was due in a large measure to him 
and his efficient staff. The attendance at 
the exhibition was much in excess of what 
had been hoped for. On the opening night 
there were doubtless 5,000 persons in the 
rink, and on each succeeding night the 
attendance closely approached 3,000. 

The exhibition was opened with great 
pomp on Monday evening, September 7. 
At 8p. M. the rink was lighted by a num- 
ber of flickering gas jets, and all the ma- 
chinery was silent. A distinguished party 
assembled in the gallery at the front of the 
rink, and the formal exercises began when 
General C. H. Barney introduced Mr. James 
I. Gulick, chairman of the Committee on 
Exhibits, who, in a short speech, told the 
assembled throng about the previous exhi- 
bitions of the National Electric Light 
Associaton. At the close of Mr. Gulick’s 
remarks, he called upon Sir Donald Smith, 
who, after a fine speech, that came very 
near being an oration, declared the exhibi- 
tion formally open. 

General Barney then explained that Miss 
Bovey, a six-year-old daughter of Professor 
Bovey, would touch a button which would 
start the machinery in motion, and would 
then touch another button which would 
turn on the lights. General Barney held 
the little girl up, the first button was 
vouched, and the current supplied from the 
McGill University traveled over the lines 
and the machinery was put in motion. In 
a minute or so the little girl touched the 
second button, and the hundreds of glow 
lamps and arc lights burst into brilliancy, 
making the gas jets look like rush-lights. 
The advent of the light was the signal fora 
discordant noise produced by horns and bag- 








pipes, with which the exhibitors had sup- 
plied themselves. After the uproar had 
subsided, a very good band of music com- 
menced an interesting programme, which 
continued through the evening. 

This was the first exhibition of the kind 
ever held in Montreal and was pronounced 
by all to be an unqualified success. A num- 
ber of the prominent citizens sent in requests 
that the exhibition be kept open longer than 
the 16th, but for many reasons it was 
deemed inadvisible, and on the date agreed 
upon the exhibition will close. 

EXHIBITION NOTES. 

L. E. Wilcox & Company, of Meriden, 
Conn., exhibited the Speed wire stretcher. 

Robin & Sadler, of Montreal, exhibited 
some excellent leather belting and belting 
supplies. 

H. A. Rogers, of New York, dealer in 
machinists’ and electrical supplies was well 
represented. 

Baker & Company, the great platinum re- 
finers of Newark, N. J., were ably repre- 
sented by C. O. Baker, Jr. 

The Card Electric Motor and Dynamo 
Company, of Cincinnati, Ohio, distributed 
copies of a very handsome catalogue. 

‘rhe Gould Packing Company, of East 
Cambridge, Mass., showed samples of 
Gould’s steam and water packing. 

Mr. Louis Waish, of the Thompson & 
Robertson Company, of New York, was on 
hand in the interest of the fibrous dry 
battery. 

The Abendroth & Root Manufacturing 


Company issued a handsome illustrated 
pamphlet carrying the title of ‘‘Steam 
Boilers.” 


An overdue ocean steamer prevented Fel- 
ten & Guilliame, of Cologne, and Céln & 
Bender, of Berlin, from presenting hand- 
some exhibits. 

The Nubian Iron Enamel Company gave 
out circulars setting forth testimonials as to 
the virtues of this enamel in protecting ex- 
posed metal work. 

Mr. J. W. Taylor, general manager of 
the Brooks Carbon Works, of Peterboro, 
Ontario, represented his company and re- 
newed old friendships. 

The New York Belting and Packing 
Company distributed a large quantity of 
printed matter describing their rubber 
goods and vulcanite emery wheels. 

The National Carbon Company issued 
their annual directory of electric are light- 
ing plants, bearing date of September 1. It 
is better and more complete than ever. 

The Dominion Wire Manufacturing Com- 
pany showed copper and steel wire of 
various sizes, and wire nails and screws. 
Both covered and bare wire was shown. 

There was one little space which did not 
seem to have much of anything in it, but 
on inquiry it was learned that it had been 
engaged as Royce & Candee’s Freak Parlor. 

Mr. William P. Mullan, of Boston, repre- 
sented the Shultz Belting Company, of St. 
Louis, and showed samples of the com- 
pany’s leather link belts that are so well 
known. 

The Ball Electric Light Company, of 
Montreal, made an exhibit of a 35 light four 
ampere arc dynamo, a 75 light incandescent 
dynamo and two 74 horse-power Ball 
motors. 

Wednesday night was working men’s 
night, and the admission fee was fixed at 10 
cents; Thursday afternoon was students’ 
afternoon, with the admission at the same 
low price. 

The Electrical World, the Western Electri- 
cian and Electricity had commodious head- 
quarters in parlors at the Windsor Hotel. 
A number of other journals had representa- 
tives in attendance. 

The Hart & Hegeman Manufacturing 
Company, of Hartford, Conn., was ably re- 
presented by Mr. Gerald W. Hart. A very 
complete line of the well-known Hart 
switches was exhibited. 

Mr. J. Fitzgerald, of Montreal, had an 
exhibit of combination gas and electric 
fixtures, equipped with the universal bracket 
joint invented by himself. 

The Smith & Vail Company, manufact- 
urers of steam pumps, was represented by 
Mr. J. M. Duncan, of New York, who dis- 
tributed printed circulars describing the 
merits of the pump named. 

The Heisler Electric Company, of Phila- 
delphia, had on exhibition a 200 light 
dynamo, which is shown in one of our illus- 
trations in this issue. This exhibit was in 
charge of Oscar Hermann. 

The Reliance Gauge Company, of Cleve- 
land, Ohio, called attention to the Reliance 

vater columns, the use of which, it is 
claimed, insures an economy of fuel and re- 
pairs in steam boiler plants. 

Mr. R. B. Corey, the Ward arc lamp man, 
was present, but made no exhibit of his 
famous lamps, as they were included in the 
exhibit of the Toronto Construction and 
Electrical Supply Company. 

The Johns-Pratt Company, of Hartford, 
Conn., filled a space with their various 
forms of Vulcabeston packings. These 
forms included moulded gaskets, packing 
rings and piston rod packings. 

Manager C. D. Crandall, of the Western 
Electric Company, Chicago, was there. His 
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company exhibited a remarkably fine collec- 
tion of electrical house furnishing specialties 
and a number of other devices. 

Mr. H. T. Chapman told visitors of the 
merits of the Russell arc lamp, made in 
Boston. He had on exhibition a 12 and 18 
hour are lamp, and the ‘‘ Baby Russell,” 
which is just 27 inches over all. 

Mr. T. W. Ness, of Montreal, made an ex- 
hibit of electrical supplies. A new tele- 
phone switchboard, sewing machine motors, 
electric turn tables and a number of batter- 
ies for open circuit work, were shown. 

The HKiLecrricAL REVIEW occupied Par- 
lor 102, Windsor Hotel, as headquarters, be- 
sides having a large space at the. exhibition 
hall. The paper was represented by Chas. 
W. Price, Stephen L. Coles and H. T. Rich- 
ards. 

Robert Mitchell & Company, Montreal, 
made an exhibit of combination gas and 
electric fixtures. The designs were unique 
and tasteful. One chandelier was arranged 
to carry growing plants besides furnishing 
light. 

The Globe Electric Cordage Works, of 
Philadelphia, had a large exhibit of their 
latest improved incandescent lamp cord, 
which is claimed to be absolutely fire and 
waterproof, Mr. H. G. Smiley was in 
charge. 

Alexander, Barney & Chapin, New York, 
had an exhibit of general electrical special- 
ties and A. B. C. lamps in Room 265, Wind- 
sor Hotel. The company was represented 
by President P. H. Alexander and M. H. C. 
Issertel. 

The Fibrone Company, of New York, 
exhibited a very extended variety of elec- 
trical insulating devices manufactured of 
fibrone. Mr. Joseph Steinberger was in 
charge of the exhibit, which excited much 
comment, 

The Page Belting Company, of Concord, 
N. H., was represented by Mr. Currier, who 
exhibited a line of leather belting and Acme 
link belts. The company issued printed 
matter showing views of Acme link belts in 
operation. 

The central booth in the floor of the exhibi- 
tion hall was occupied by a collection of deli- 
cate electrical instruments, placed there by 
McGill University. One of the most inter- 
esting of these was a chronograph operated 
by electricity. 

The International Okonite Company, 
Limited, was represented by Capt. W. L. 
Candee, Geo. T. Manson and Jean A. Wet- 
more. A fine line of Okonite wires, Acme 
lead-covered cable, flexible cord and Man- 
son tape was exhibited. 

The Eddy Electric Company, of Windsor, 
Conn., was represented by Messrs. A. D. 
Newton and M. E. Baird, who saw that their 
motors shown in the exhibit of the Toronto 
Construction and Electrical Supply Com- 
pany were properly displayed. 

The Standard Electric Time Company, 
of New Haven, Conn., had a well arranged 
exhibit of their electric clocks, besides fur- 
nishing the exhibition hall with electric 
time. Mr. C. D. Warner, the general man- 
ager of the company, was in charge. 

The “C. & C.” Electric Mctor Company, 
of New York, was represented by Mr. H. 
L. Lufkin. A remarkably handsome cata- 
logue of their latest motors was distributed 
and created considerable comment, owing 
to its beauty and tasteful appearance. 

The Electric Merchandise Company, 
of Chicago, had a fine parlor at the 
Windsor Hotel, where the Burton heater 
and a number of street ——- specialties 
were on exhibition. Messrs. D. B. Dean 
and W. R. B. Willcox did the honors. 

Secretary Beane’s office was a busy place, 
and the secretary and his assistants, Miss 
Harriet Billings, of New York, and Misses 
Slinn, Fletcher and Crowley, of Montreal, 
are to be complimented on the affability 
which they displayed under all circum- 
stances. 

H. Ward Leonard & Company, of New 
York, were represented by Messrs. Leonard 
and Vance. An Edison hoist coupled di- 
rectly to an Edison motor was shown. The 
hoist was kept in constant operation, raising 
and lowering from the floor to the ceiling a 
box advertising sign. 

James W. Queen & Company, of Phila- 
delphia, had a small exhibit, including a 
newly designed Siemens’ electro-dynamom- 
eter, a new portable testing set, and a 
combined portable galvanometerand battery 
for locating faults. Mr. E. G, Willyoung 
represented the company. 

The Eugene F. Phillips Electrical Works, 
Limited, had a parlor in the Windsor Hotel, 
in addition to a large space in the exhibition 
hall. This exhibit was most artistic, the 
magical name of ‘ Phillips” appearing in a 
brilliant setting of incandescent lamps that 
attracted the attention of every one. 

The Canadian Electric Construction Man- 
ufacturing and Supply Company made an ex- 
hibit of electrical specialties and supplies, 
including Simplex wires and the Haseltine 
arc lamp carbon protector. Mr. A. J. Cor- 
riveau devoted as much time to the exhibit 
as his other engagements would permit. 

The Delaware Hard Fibre Company, of 
Wilmington, Del., showed a wonderful 
variety of insulating pieces made of their 
materials. The exhibit included gears, 
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threaded pieces, nuts, socket pieces, canes, 
tool handles and others. Mr. W. H. Stan- 
hope conscientiously represented his com- 
pany. 

Pass & Seymour, of Syracuse, N. Y., 
made a fine exhibit of electrical chinaware. 
Some of the pieces were made in imitation 
of various hard woods. It is said that they 
have shipped over one million small pieces 
of china in nine months, and are now ship- 
ping an average of nearly 400,000 pieces a 
month. 

The New York Insulated Wire Company 
made a fine showing of the Vulca electric 
wire ducts and Grimshaw wires and cables. 
The exhibit included a complete fishing sys- 
tem, showing junction, distributing and 
angle boxes. The company was represented 
by Messrs. Godfrey, Place, Dowse, Meeker 
and Noll. 

The Phenix Glass Company, of Pitts- 
burgh, Pa., had one of the handsomest ex- 
hibits in the hall. Electrical glass of all 
kinds was shown in the greatest profusion. 
There were some especially handsome ex- 
amples of fine cut glass globes. Messrs. 
A. H. Patterson and E. H. Peck were in 
attendance. 

The Bell Telephone Company of Can- 
ada, represented by W. J. Gilmore, had in- 
stalled a telephone in the exhibition hall, 
and one in the parlor of the Eugene F. 
Phillips Electrical Works, at the Windsor 
Hotel. The telephone service was free to 
delegates and was taken advantage of to a 
considerable extent. 

The Robinson radial car truck, equipped 
with two 15 horse-power Thomson-Houston 
single reduction motors, was exhibited in 
the space occupied by the Thomson-Hous- 
ton International Electric Company. The 
truck was one designed for a long car and 
was fitted with six wheels, the whole truck 
being placed on a curve. 

The Bernstein Electric Company, of 
Boston, made an exhibit showing how the 
Bernstein lamp can be used for house, store 
and street lighting. Bernstein incandes- 
cent lamps of 25, 30 and 50 candle-power 
were shown on Ball are light circuits. The 
company was represented by Mr. Henry B. 
Cram and George B. Lean. 

The Ferracute Machine Company, of 
Bridgeton, N. J., made an exhibit of prints 
and drawings of a large number of machine 
tools used in electrical work. They bad 
expected to have some of their machines in 
operation, but could not arrange for power. 
Mr. Fred. F. Smith, secretary of the com- 
pany, was in attendance. 

The Laboiteaux Electric Motor and Fan 
Company, of Cincinnati, Ohio, was repre- 
sented by Mr. F. M. Laboiteaux. A fan 
motor of unique construction was shown. 
The motor was hung a little off the center, 
so that in one instance it oscillated and in 
the other it revolved, thus distributing the 
current of air which it generated. 

The Standard Paint Company, of New 
York, exhibited cans of P. & B. paints, P. 
& B. tape, P. & B. insulating paper, P. & B. 
armature varnish, and a miniature station 
roof covered with P. & B. roofing paint. 
The whole exhibit was surmounted by a game 
cock, the trade-mark of the company, an elec- 
triclamp glowing in his beak. Messrs. Shaine- 

vald, De Ronde and Castle were present. 

The Norwich Insulated Wire Company 
had reserved a nice space for an exhibit of 
their wires and cables with paper insula- 
tion. The general sales agent, Mr. F. D. 
Voorhees, was in attendance, but the ex- 
hibit was delayed in transit. Toward the 
end of the week, however, Mr. Voorhees 
was able to obtain his goods, and made a 
handsome display. 

The Consolidated Electric Manufacturing 
Company, of Boston, made an exhibit of a 
number of large jack-knife switches for 
street railway use, electric door openers, 
and the Wade dynamo register. This de- 
vice is designed to watch the dynamo tender, 
and automatically records the working of 
every circuit. The company was repre- 
sented by Mr. C. E. Bibber. 

The E. 8. Greeley & Company, of New 
York, occupied a large space at the rear 
end of the hall. They had on exhibition 
everything electrical, including a large 
number of specialties and a handsome line 
of instruments. The Frey galvanometers 
occupied a prominent position. The com- 
pany was represented by Messrs. T. J. 
Smith and Charles P. Frey. 

The Standard Underground Cable Com- 
pany, of Pittsburgh, had the initials of the 
company formed of wire samples neatly dis- 
played on a table. This company also 
distributed its valuable and well known 
engineers’ pocket book. Vice President and 
General Manager Marsh was there in the in- 
terests of the company, as was also Man- 
ager George L. Wiley, of New York. 

The Eureka Tempered Copper Company, 
of North East, Pa., was represented by 
Messrs. N.S. Possons and G. R. Phillips. 
Their material was shown worked up into 
pinions, brushes, trolley wheels, wire, bush- 
ings, gongs and bells. Mr. Possons also 
had with him the John Scott legacy medal, 
recently awarded to the inventor of the 
process used by the Eureka Company. 

The Electrical Engineering and Supply 
Company, of Syracuse, N. Y., made an ex- 
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hibit which is shown in one of our illustra- 
Messrs. F. H. Leonard, D. J. Mc- 
Intyre and F. M. Hawkins were in charge. 
rhe exhibit included new combination ceil- 

g rosettes, sockets and cut-outs for all 
systems, and large central station switches. 
ihe Packard incandescent lamp and Jenney 

tric motors were prominently pcescnm: 4 

Chas. A. Schieren & Company, of New 

rk, had trouble in getting their exhibit 
through the Custom House, but after a 

ort delay were enabled to show their per- 
rated electric leather belts to anybody 
ho wished to see them. Besides the regular 
xhibit, the fact that the belting was in use 

n a number of motors in other exhibits, 

is sufficient in itself. The company was 
bly represented by Chas. A. Schieren, Jr., 

f New York. 

The Toronto Construction and Electrical 

ipply Company, of Toronto, hada large 

ace on the left of the main entrance, in 
hich were shown Ward are lamps, Grim- 
1aw cables and wires, Partrick & Carter 
yusehold electrical goods, Samson batteries, 
ddy motors, measuring instruments, etc. 

Ir. Frederic Nicholls, general manager of 
he company, Mr. George C. Stannard and 
Mr. A. J. Christie, of St. Johns, N. B., 

ere in charge 

The Crocker- Wheeler Electric Motor Com- 
iny, of New York, was ably represented 
y Dr. 8. 8. Wheeler and Mr. George W. 

i Rue. Theirs was one of the best small 

»wer exhibits. They showed a 24 inch La 
tue exhaust fan running at 600 revolutions 
ver minute, a one horse-power arc motor 

ith the company’s new centrifugal gov- 
rnor attached, a one-sixth horse-power con- 

int current motor regulated by hand, and 
veral new auxiliary devices. 

The Germania Electric Company, of 
joston, hadin attendance Mr. O. K. Stuart 
nd H. Bottomley. The improved Schaefer 

yuble carbon lamp in various colors was 
iown, as was also a matted lamp, frosted 
1y a chemical process, some colored lamps 
vhich will withstand the hot steam test, the 

rermania shadeholder, and the Walter K. 

‘reeman transformer, of which this com- 

iny is the sole manufacturer. 

The Weston Electrical Instrument Com- 
iny, of Newark, N. J., made a beautiful 
lisplay of Weston standard instruments, 
ncluding a new portable alternating current 
oltmeter, which is guaranteed to be cor 
ect to one-fifth of one per cent., and a new 
1.500 ampere meter for station use, guaran- 
eed correct to within one per cent., was also 
hown, besides the usual standard types 
vhich are so well known. The exhibit was 
1 charge of Wallace M. Hill and William 
Voore. 

The Jewell Belting Company, of Hart- 
ord, Conn., occupied a space fitted up as a 
parlor, where printed matter of interest was 
listributed. One pamphlet, entitled ‘‘ How 
Made, What It Has Done, What It Will 
do,” was in great demand, as it contained a 

umber of valuable points on belting. The 
xhibit of belting and belting supplies was 
n charge of Mr. C. L. Tolles, who also dis- 
ributed a large number of bill holders and 

ather match safes made by the Jewell 
Company. 

The Bryant Electric Company, of Bridge- 
ort, Conn., made a fine display, which was 
oked after by Manager W. C. Bryant. 
Chey make a specialty of sockets and a full 
ine for every system was exhibited. Their 
ew single pole switch and lamp pendant at- 

tracted rhuch notice. Many favorable com- 
nents were passed upon the beautiful new 
italogue which has just been prepared 
or this company by Bartlett & Company, 
f New York. It is extremely tasteful and 
vell arranged. 

The Canadian press did everything in its 
power to interest the Canadian public in the 
vork of the National Electric Light As- 
sociation, and a large attendance at the 
kating rink was one of the direct re- 
ults. The press committee consisted of 
Messrs, James Harper of the Wéetness, 
George Miller of the Star, Hervey of the 
Trade Review, Tetu of Le Monde, Rich- 
ird White and R. R. Samuel of the Gazette, 
1. Wilson Smith of the Insurance Chronicle, 
nd A, Boyd of the Toronto Mail. 

The Ries Electric Specialty Company, of 
saltimore, had an exhibit in the main en- 
rance, of their new regulating socket for 
ncandescent lamps. It is claimed that the 
ket is designed so that the current con- 
imed by the lamp is proportional to the 
ight given. By the use of this socket the 
neandescent lamp is possessed of one thing 
t lacks, that is, the ability to turn the light 
ip and down. This was one of the 
pecialties shown, and Messrs. Elias E. 

Ries and Louis 8. Greenfelder had their 
ime fully occupied in explaining it. 

The Eugene F. Phillips Electrical Works 
nade a fine display of wires and cables, 
urmounted by a large sign consisting of 

incandescent lamps in the form of the word 

Phillips.” Some very handsome coils of 
ine wire and cable were shown, besides 
pools of No, 36 magnet wire, drawn and 
overed at the above-named works. Mr. 

John Carroll was in charge. Messrs. 
Eugene F, Phillips, P. C. Ackerman, W. 


tlons 


\. Hathaway and E. Rowland Phillips, of 
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the American Electrical Works, Providence, 
were on hand to assist Mr. Carroll in show- 
ing off the products of the Eugene F. Phil- 
lips Electrical Works. 

Commodious press headquarters were pro- 
vided in the rear of the hall. The Great 
Northwest Telegraph Company, The West- 
ern Union, the Anglo-American Cable Com- 
pany and the Canadian Pacific Telegraph 
Company had offices, and operators in at- 
tendance. Mr. Charles R. Hosmer, general 
manager of the Canadian Pacific Telegraph 
Company, informed President Huntley that 
messages sent over his lines by members of 
the Association would be franked, and that 
he was authorized by Mr. A. B. Chandler, 
president of the Postal Telegraph Company, 
to offer the same privilege over the Postal 
lines. These courtesies were much appre- 
ciated and were taken advantage of to a 
considerable extent. 

The Interior Conduit and Insulation Com- 
pany, of New York, made a fine showing 
of their new metal-covered interior tubes, 
which showed in a perfectly plain manner, 
the great adaptability of this system to 
house wiring. The company’s underground 
conduit system was also shown. Besides 
this there was a new snap switch of entirely 
novel design, the 50 ampere size being about 
3 inches in diameter. The exhibit was 
lighted in part by the California arc lamp, 
which is very unique in construction. The 
carbons are flat and made in the form of sec- 
tors of a circle, which are kept in contact by 
springs. The lamp will burn 90 hours without 
renewing the carbons. General Manager E. 
P. Little and Assistant Electrician Paul Os- 
canyon were in charge. 

The Fort Wayne Electric Company’s ex- 
hibit is shown in one of our illustrations in 
this issue. Mr. W. J. Morrison, agent for 
New York State and Canada, represented 
the company, in addition to the great 
amount of work he was doing on the various 
entertainment and citizens’ committees. 
The Fort Wayne exhibit included a 750 
light compound wound Slattery alternating 
dynamo and a 15 light Wood arc machine. 
The Wood machine has been presented to 
McGill University. A temporary plant 
erected in the basement of the Windsor 
Hotel furnished power to two Thomson- 
Houston motors, which were connected with 
Slattery and Wood dynamos_ by Schier- 
en ‘‘ Electric” perforated belts. The Fort 
Wayne exhibit was much admired, the 
machines presenting a very handsome ap- 
pearance. 

The exhibit of the Edison General Elec- 
tric Company was in charge of the Canadian 
District office. All the apparatus shown 
was made by the Edison factories at Peter- 
boro and Hamilton, Canada. Our illustra- 
tions show two views of the exhibit. Messrs. 
Barr and Corbett, of Montreal, were in at- 
tendance, besides a number of prominent 
Edison officials from New York ; these in- 
cluded Messrs. Insull, Muir, Shain, Stierin- 
ger and Green. This was the largest and 
finest exhibit shown, occupying about half 
of the main floor of therink. Nearly every- 
thing manufactured by the various Edison 
factories was shown. The exhibit included 
an underground system, generators, meas- 
uring instruments, controlling switches, 
wires and cables, motors, hoists, rock drills, 
pumps, ventilators and railway trucks. 
There were also sample boards of lamps, 
sockets, wire, switches, etc. Two of the 
largest dynamos had cards attached to them, 
showing that they had been presented to 
McGill University. 

The International Thomson-Houston Elec- 
tric Company’s exhibit is shown in an illus- 
tration which we present in this issue. Mr. 
George W. Daveaport and his assistants were 
in charge of this exhibit, which was one of 
the largest in the hall, occupying a very 
large space. The exhibit was really in two 
parts, one being the generating apparatus 
at the McGill University, from which place 
power was transmitted to the motors 
and various dynamos at the Victoria Skat- 
ing Rink, nearly a mile distant. At the 
McGill University the plant consisted of a 
124 by 12 McIntosh & Seymour engine and 
two 50 horse-power series shunt wound 500 
volt Thomson-Houston generators. The 
machines were compounded fora drop of 
10 per cent. in the line, thus being enabled 
to deliver current at the rink at 500 volts. 
The exhibit included a full line of measur- 
ing devices, including the famous Thomson 
watt meter, Thomson-Houston motors, Ex- 
celsior arc dynamo, Thomson-Houston alter- 
nating dynamo, electric drills, electric 
hoists, transformers, station devices and 
porcelain specialties and supplies. This 
company also presented to the McGill Uni- 
versity one of the dynamos exhibited. 

Among the scientific and technical visit- 
ors to the Montreal exhibition much inter- 
est was created by the exhibit of The E. 8. 
Greeley & Company, of New York, in the 
distinctively pronounced character of their 
display in standard measurement apparatus, 
embracing, as it did, their American pattern 
of the Thomson galvanometer with various 
modifications and patented improvements; 
also several types of galvanometers, such 
as the Western Union standard, Helmholtz- 
Gaugain half meter ring, sine and tangent 


combined, and, particularly, a model of a 
new form of ballistic galvanometer, which 
has not yet been placed upon the market; 
in fact, a line in galvanometers so complete 
as to fill every requirement in all depart- 
ments of electrical measurement. 

No less complete was the display of rheo- 
stats, testing sets, high resistance boxes, 
many of which latter are of new design, in 
addition to their regular advertised lines of 
portable apparatus and standard resistance 
boxes. 

The telegraph department was _ repre- 
sented by the renowned prize-winning 
Victor telegraph key, with sounders, relays, 
switches and incidental apparatus innumer- 
able. Their improved ink recording regis- 
ter is deserving of special mention, as it is 
so justly a favorite in Morse, district tele- 
graph and fire alarm work, owing to its ac- 
curacy and reliability. A peculiarity in the 
service of this register is its employment on 
railroad and other telegraph lines in the ca- 
pacity of a ‘‘tell-tale,” as its provisions for 
self-starting and self-stopping enable it to 
make a complete record of all that trans- 
pires on the wire during the day without 
wastage of space or paper, and permits each 
day’s work to be filed away, a complete 
record for future reference. 

In addition to the above was a full line of 
electric light and power appliances, amply 
testifying in their character and number 
not only to the difficulties of keeping pace 
with electrical progress in this direction, 
but also the fact that the Greeley Company 
succeeds in doing it. 

Electric bell, burglar and fire alarm and 
general house supplies, with their annunciat- 
ors, push buttons and other paraphernalia, 
were displayed in full force. 

Of the only two primary batteries put on 
exhibition at Montreal, one was presented 
by the Greeley exhibitors, and that one was 
the now well-known Champion battery 
which for the past year has been exciting 
the attention of all users of this class of 
goods. 

It was remarked by Custom House offi- 
cials that outside of those exhibiting such 
expensive apparatus as large dynamos and 
motors, the Greeley exhibit probably in- 
trinsically represented the highest value of 
any contribution sent into the country, while 
the decorations of their booth was every- 
thing that taste, skill, patriotism and liberal- 
ity would suggest. 

H. Ward Leonard & Company exhibited the 
most radical improvement in the operation of 
electric motors which has been produced for 
years. A standard shunt wound motor is 
made to operate atany speed, from a move- 
ment that is scarcely visible to that of 2,000 
revolutions per minute, and yet at any rate 
of speed between these limits the speed is 
automatically held constant, entirely inde- 
pendently of the load being moved. In ad- 
dition to this control of the speed and torque 
the direction of rotation is under perfect 
control, and while running at any speed and 
at any torque with the capacity of the motor 
the direction of rotation can be instantly re- 
versed and the speed in the reverse direction 
will be the same as before. 

The result is entirely new, not only as re- 
gards electric motors, but even as regards all 
motors. Claims are made as follows: 

No motor has heretofore existed which 
could be operated at any desired speed, and, 
automatically, at any speed independently of 
the load. By Mr. Leonard’s invention it is 
possible to operate at any speed, regardless 
of variations in the torque and direction of 
rotation, and also to operate at any desired 
constant torque, the speed varying auto- 
matically to the requirements of the work 
at such torque. 

It is also possible to take any specified 
amount of horse-power and, under this prin- 
ciple convert it into any desired pull with 
the corresponding speed, so that the con- 
sumption of power is entirely independent 
of the load to be moved. 

The application of this principle is almost 
unlimited. Applications which immediately 
suggest themselves are railways, elevators, 
pumps, cranes, mining hoists, ventilating 
fans and similar familiar cases, in which it is 
desirable to control both the speed and the 
pull of the motor. 

The entire control is effected through a 
current carried by a flexible incandescent 
lamp cord, and no special apparatus of any 
kind is required toapply the principle. Mr. 
Leonard can operate, in the manner des- 
cribed, any shunt motor on the market. 
He is not able to give the details of his 
method, on account of not as yet having 
secured full protection in the shape of 
foreign’ patents. 

He hopes, however, in the course of about 
a month, to publish a full description of the 
method by which he accomplishes these 
astonishing results. 

tat y ers 

The Berlin authorities are discussing 
a project for the construction of elevated 
railroads with electricity for the motive 
power, running throughout Berlin and 
suburbs. The system is ‘to include eight 
lines, making «a total of 56 kilometers in 
length, and the cost is estimated at 84,000,- 
000 marks, 
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LONG DISTANCE POWER TRANS.- 
MISSION AT FRANKFORT. 





The Transmission of Power by Alter- 
nating Currents Differing in 
Phase (Rotary Currents). 


[Von Dolivo-Dobrowolsky, in Eleklrotechnische 
Zeitschrift.) 


The development of the industries in gen- 
eral, and of the electrical industries in par- 
ticular, is continually increasing the 
importance of the transmission of power by 
electricity. At the time of the Munich 
electrical exhibition the experiments of 
Marcel Deprez were very warmly welcomed, 
and there was an impression at the time that 
great things might be expected of them. 
For several- years, however, no progress in 
this branch was made, the cause being the 
low efficiency tnd insecurity of the dynamos 
of that date, but from 1886 to 1888 the so 
called English school of electrical engineers 
made such improvements in dynamos as to 
render possible the transmission of power on 
a large scale. During this time the Oerlikon 
Maschinenfabrik did 
direction, but on 
account of the delicacy of the commutator 
and the difficulty of transformation, being 
little suited for distribution and transmission 


in this 
currents, 


great service 


continuous 


of power over long distances, the hopes of 
engineers have hitherto remained unfulfilled. 
The construction of a continuous current 
machine to supply energy at 10,000 to 20,000 
volts to single motors and to lamps is at 
present almost an impossibility, and will 
certainly remain so. 

Although we do not wish to deny the 
many good qualities of the continuous cur- 
rent, we think the alternating current alone 
suited for the distribution of power on a 
Jarge scale over long distances. But until 
recently there has been no practical alter 
nuting current motor, and it is to this point 
that the attention of engineers and scientists 
has been directed. AlJl their efforts pro 
duced no result until 1888, which must be 
looked upon as the year of the birth of the 
distribution of power by alternating cur- 
rents. The discovery of Ferraris and the 
investigations of Schallenberger and Tesla 
were published at this time, whilst many 
others were working on the use of alternat 
ing currents differing in phase, without. 
however, any practical result being reached, 
Tesla’s motor, which attracted so much at- 
tention when it came out, does not seem to 
have fulfilled anticipations, as no commer- 
cial application of it has yet been made. As 
will be seen later, Tesla’s arrangement with 
two quite independent currents, differing 
9) deg. in phase, possessed little advantage; 
its faults were avoided in the arrangements 
of other inventors, and motors with a larger 
number of alternating currents were simul- 
taneously worked out by Bradley, Hasel- 
wander, Wenstrom and the present writer. 

Tesla’s motor, as is well known, consists 
of a magnet ring carrying two sets of bob- 
bins. These two sets are supplied by two 
alternating currents differing in phase by 90 
deg. The result is a rotating magnetic 
field in the interior of the ring (a so-called 
‘*Ferraris,”or rotating field), which accord- 
ingly acts almost exactly as if a constant 
magnetic field were mechanically revolved 
in it. On this principle extremely simple 
motors, without either sliding contacts or 
brushes, can be built. Asa matter of fact, 


mistakes have often been made recently 
with regard to the Tesla motor. The 
following consideration will show that 


it cannot act in a particularly satisfac- 
tory manner. Each of the two currents 
displaced by a quarter-phase exerts a mag 
netizing force, which at any moment is 
equivalent to the product of the number of 
turns and the current strength at the me- 
ment. The total magnetizing force excit- 
ing the motor magnet is equal to the sum of 
both sets of ampere turns, and is, conse- 
quently, also a function of the sum of the 
two currents. Now, in practice, this sum 
is never constant. It is true that in Ferra- 
ris’ arrangement the resultant force of the 
two sets of coils at right angles to one 
another on a mathematical magnetic pole 
must be considered constant, but this can- 
not be applied to material motors where the 
ordinary rules of electro-magnets come into 
force. The currents being displaced by 90 
deg. their sum varies between the limits ¢ 
and 2¢ sin 45 deg., ¢ being the maximum 
value of each current. When either cur- 
rent has this maximum value, the other is 
zero, and their sum is, consequently, equal to 
¢. When the two currents are equal, as at 
the time ¢, each is equal to7sin 45 deg., 
and their sum is, therefore, 1.47." The total 
number of ampere turns, to which the exci- 
tation of the motor is due, therefore varies 
as much as 40 per cent. of its least value, 








6-2 


so that the magnetic field of Tesla’s motor 
is not merely rotating, but also pulsating to 
a very considerable extent. The action of 
the motor is accordingly far from being so 
simple as it at first sight sor. It is 
possible, with the help of Elihu Thomson’s 
alternating motor, to consider the two prop- 
erties of the field separately. The motor 
consists of a magnetic field due to an alter- 
nating current and an armature, of which 
the windings form closed circuits. Like all 
synchronous alternating current motors, it 
must be brought up carefully to the proper 
number of revolutions per minute before 
the alternating current takes up the work. 
If overloaded, it comes to a sudden stand- 
still, for the pulsations of the field only 
serve to turn the armature when it is 
going at a particular speed. If this is 
not reached they not only check, but 
absolutely stop rotation, because the cur- 
rents induced in the closed circuit armature 
do not correspond properly in time and 
direction to the field, so that it is very diffi- 
cult to start such an armature in an alter- 
nating field. Now, a Tesla motor, or, in 
general, a two-phase motor, as we have seen 
above, has a magnetic field which pulsates 
40 per cent. in intensity, and it must, there- 
fore, toa partial extent, possess the same 


properties as Thomson’s motor. Whenever 
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Tesla’s closed-circuit armature is not moving 
synchronously, the torque is only equivalent 
to the difference between the effect of its 
‘rotating field and the checking due to the 
pulsation of the magnetism. The motor, 
therefore, does not run well under load, and 
exhibits at full speed a tendency to syn- 
chronism up to a certain limit of load, be- 
yond which its speed and torque rapidly 
diminish. The usefulness of the motor is, 
therefore, limited, and it can only be re- 
garded as an improvement on the perfectly 
synchronous motor of Thomson, by reason 
of its power of starting under a heavy load 
when the circuit is closed. 

A good motor, free from the faults accom- 
panying synchronism, can only be produced 
on the principle of the rotary current by re- 
ducing the intensity of the pulsations of the 
magnetic field. The ideal field is absolutely 
constant, the lines of force rotating in ex- 
actly the same way as when a continuous 
current magnet is rotated. This ideal is 
approached by increasing the number of 
currents, of which the phases are made to 
follow one another. At the sane time it 
is not necessary to use very many currents. 
A glance at Fig. 1 will show, even in the case 
of three currents, the sum is sufficiently con- 
stant. At the time ¢, the sum is equal to 2 
sin 60 deg. xi=1.732 7, ¢ being the maxi- 
mum value of each current. And at the 
time ¢,, the sum is 2 sin 30 deg. x?=2 7. The 
pulsation of the field, which this variation 
of the sum of the currents involves, is, with 
three currents, therefore, only 15 per cent., 
instead of 40, as in Tesla’s motor, The 
number of alternations being relatively 
small, the saturation of the iron can be 
carried up to a high degree without impair- 
ing the efficiency, so that, for a variation of 
15 per cent. in the ampere turns, the quan- 
tity of magnetism remains practically con- 
stant. 

Ordinarily, the increased number of con- 
ducting wires would constitute an obstacle 
to the practical application of the transmis- 
sion of three separate currents differing by 
60 deg. in phase. Even if it be granted 
that, owing to improvements in dynamo, 
three currents could be conveyed by four 
conductors analogous to Tesla’s three wires 
for conducting two currents, these four con- 
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ductors would still be too costly. A simple 
arrangement allows the three currents to be 
conveyed by three conductors, and without 
using any more copper than that required 
for the Ferraris-Tesla device. This is made 
possible by supplying three currents differ- 
ing by 120 deg., instead of 60 deg., in 
phase, and is effected by reversing the con- 
nections of the bobbin which supplies one 
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current. To each of the circuits in the mo- 
tor correspond at least two oppositely wound 
coils producing opposite poles, so that we 
may also add the curves obtained by re- 
versing the signs. Fig. 1 thus becomes 
transformed to Fig. 2. This figure repre- 
sents the three currents differing in phase 
by 120 deg., and is quite analogous to Fig. 
1, in which the phase difference is 60 deg. 

Considering Fig. 2 more closely, we find 
that at the time ¢ the sum of the currents I 
and II = 2 sin 30 deg. xX 7, whilst III —7 
so that since sin 30 deg. — 0.5,1 + II—III. 
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At the same time ¢! again I O II is propor- 
tional to sin 60 deg. and III to sin 120 deg., 
so thatI + I1—III. Generally, a similar 
relation holds good at any time, as may be 
seen from the fact that the currents are sin- 
oidal. Each of the currents (or pressures) 
is equivalent and opposite to the sum of 
the other two, so that their algebraic sui 
is always equal to zero, whilst the sum of 
their absolute values, as above observed, 
varies between 27 and 1.732 7. From the 
fact that the algebraic sum of the three cur- 
rents or pressures at any moment is zero, it 
follows, from Kirchhoff's laws, that one cur- 
rent can be connected either in series with 
or parallel to the other two. This gives two 
methods of connecting, which are set forth 


diagrammatically in Figs. 3 and 4. We 
call the former arrangement the ‘‘open,” 
the latter the ‘‘ closed” connection. This 


connection renders possible the conveyance 
of the three currents through three conduct- 
ors, in that the current flowing in one con- 
ductor finds its way back to the other two. 
A similar system can also naturally be em- 
ployed in the case of more than three cur- 
rents being used; it was independently and 
simultaneously found out by Bradley, Wen- 
strom, Haselwander and the present writer. 

In the course of the careful experiments 
carried out by the author with the Allge- 
meine Elektricitats Gesellschaft, in working 
out the details of the system, there appeared 
many cogent reasons for abandoning this 
simple arrangement. Amongst these were 
the small output and consequent low effi- 
ciency, the heavy cost of dynamos and mo- 
tors, the difficulty of regulating and meas- 
uring the currents in the three connected 
circuits and of controlling them, etc. 

The following system is now being gener- 
ally applied by the Allgemeine EleKtricitats 
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perfectly independent currents, usually six, 
although any number may be adopted. A 
large number of currents enables the dyna- 
mos to be used to the best advantage in that 
the whole circumference of the armature 
can be covered with active turns which, as 
is well known, cannot be effected with 
ordinary alternators. An increase in the 
output in relation to size is also rendered 
possible from the fact that a multiple phase 
machine gives out energy continuously, 
whilst ordinary alternators only pulsate. 
The energy flowing in the conductors is also 
constant, since, as above pointed out, the 
arithmetical sum of the separate currents is 
practically constant, just as in the case of 
the continuous current. The distinct uncon- 
nected currents supplied by the machine are 
carried separately through switches, regu- 
lators and measuring instruments, and then 
combined by suitable transformers into three 
connected currents differing by 120 deg. in 
phase. These are conveyed wherever they 
are required, and finally again split up in 
order to be utilized. The transformer de- 
pends upon the rotation, by means of the 
rotary current, of a magnetic field inside a 
closed iron ring without poles, whilst the 
compound current supplied from the ma- 
chine excites in the secondary coils similar 
current impulses following behind one an- 
other. The transformation corresponds to 
the action that takes place in a rotating cur- 


rent dynamo, except that in the transformer 
the field rotates about fixed coils, whilst in 
the dynamo the armature is mechanically 
rotated in a fixed field. 

Since in the transformer three connected 
currents, differing by 120 deg. in phase, 
have been produced, the idea will at once 
occur that the same loss will again take 
place as in the case of the currents directly 
connected. This is, however, not true. 
Certainly, in consequence of the connection, 
15 per cent. loss in pressure takes place, 
and the transformation ratio is not equal to 
that between the number of turns, but it is 
only necessary to increase the number of 
turns in the secondary by 15 per cent. in 
order to fully utilize the primary currents. 
The efficiency of the transformer is conse- 
quently only very slightly effected. Asa 
general rule the Joss in transformation and 
the cost of transformers are not of great im- 
portance, since it is generally preferable to 
build machines for a relatively low voltage 
and to transform the energy to a high volt- 
age before supplying it to the conducting 
wires. A dynamo for from 50 to 100 volts 
can be built so much more cheaply and 
safely that a transformer pays for itself, and 
the low pressure machine works so much 
more economically that the three or four per 
cent. loss in the transformer is balanced. It 
is hardly necessary to point out that this 
mode of procedure is generally the only one 
applicable in the case of very high pressure, 
exceeding 10,000 volts. 

Fig. 5 shows a diagram of one of the 
numerous arrangements possible for a rotary 
current transformer, in which the six sepa- 
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rate primary currents are transformed into 
three connected currents. The behavior 
of the connected currents of the secondary 
winding is a reproducticn of that of those 
in the separate primary circuits, so that the 
regulation of current and tension is perfectly 
simple. By the connection of the secondary 
currents we also secure the advantage that 
the long and, therefore, expensive con- 
ductors need only be three, instead of four 
in number. At the second transformation 
at the receiving station, it is preferable for 
the object of running large motors, just as 
for lamps, to resolve the combined currents 
again, for reasons similar to those which 
apply to dynamos. 

t will now be pointed out that the weight 
of the conductor required for equal energy 
is not greater for the three wires of the ro- 
tary current system than for the two wires 
of the ordinary system. In order to deter- 
mine the conductor section for a combined 
rotary current, such as is used in transmit- 
ting power over a long distance, it is first of 
all necessary to obtain a clear idea as to the 
amount of energy conveyed. The solution 
must be obtained in the same way as in the 
case of an ordinary alternating current, and 
we, therefore, assume that there is no self 
induction, and therefore no displacement of 
current with reference to electromotive 
force. If self-induction does exist the same 
modifications that occur with an alternating 
current also present themselves with a ro- 
tary current. Moreover, we will consider 
the case in which each pair of the three con- 
ductors is equally loaded, since only the full 
normal load may be considered in determin- 
ing the section of the conductor. Fig. 6 
shows a conductor with a combined rotary 
current, the current strength being I and 
the pressure ¢. By I we mean either the 
maximum or the effective or the mean cur- 
rent strength, and not the momentary 
strength. The loading is effected by the 
three equal branches, ¢,, 7, and?,. The 
course of the current, as we have above 
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proved, is always such that each current 
finds its way back by the other two conduct- 
ors, and that the current maxima in the 
three conductors follow one another at in- 
tervals of 120 deg. I, is consequently split 
up between 7, and ¢,, I, between ¢, and é,, 
etc., so that there is an interval of 60 deg. 
between ¢, and ¢,. Hence I=1,7382 ¢. 
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From this we also see that the maxima of 
the current I do not coincide with those of 7, 
but that the maximum of I, lies midway 
between those of 7, and 7,, the resultant 
current I being 30 deg. removed from the 
separate currents 7. 

rom the above assumption, that the ap- 
paratus does not possess self-induction, no 
difference in phase takes place between the 
electromotive force and the current to which 
it gives rise, so that the current 7 appears 
simulianeously with the pressure e. On the 
other hand, between ¢ and I there is a phase 
interval of 30 deg., since ¢ and I differ from 
one another by this amount. In other 
words, there exists in combined three phase 
currents a phase interval of 30 deg. between 
the current in one main conductor and the 
pressure between the othertwo. The total 
energy is equal to 3 ¢ e, that is, to three 
times the energy in each branch, If, now, 
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we put for 7 its value 








, We get 
2 sin 60 deg. 
I 








for the total energy 3 i e=3 ¢ 

2 sin 60 deg. 
=1.732 le; that is to say: If the combined 
rotary current carries in each of the three 
conductors an effective current strength I 
with the pressure e, the energy transmitted 
is 1.782 Ie. If, now, we wish to convey 
the same amount of energy with a continu- 
ous or alternating current, the effective 
strength thereof must be made equal to 
1.732 I. But for equal lengths of conduct- 
or and equal loss of pressure the section 
must be taken proportional to the current 
strength, whence it follows that if in the 
case of a rotary current of strength, I, each 
of the three conductors has a section equal 
to q, for a continuous or alternating current, 
two conductors each of section 1.732 g are 
necessary. Consequently, the total section 
can be reduced by about 13 or 14 per cent. 
Also from the observations given above as 
to the proportion between the currents in 
mains and the branch conductors, it will be 
seen that for each ampere in the three mains 
carrying the combined rotary current .866 
ampere are obtained in each of the branch 
wires, or, that a rotating current of one 
ampere is resolved into three alternating 
currents of .866 ampere and of the same 
pressure,so that one ampere of a rotatory cur- 
rent at 100 volts represents 173.2 watts. We 
repeat that these relations hold good only 
when, (1) an equal load is thrown on to 
each of the three branches ; (2) the load is 
without self-induction; and (8) the measure- 
ments are taken by separate ammeters and 
voltmeters, and not by a watt-meter. In the 
latter case, the product I e will appear 
smaller, since, as mentioned above, a con- 
stant difference of phase of 30 deg. exists 
between I and e. 

These conclusions have very little value 
in actual work, since, practically, the first 
of the three conditions never, or very sel- 
dom, holds good. Moreover, in the rotary 
current central station the currents are un- 
combined and independent, as above 
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explained, so that the control of the loads 
can be very simply effected by the electri- 
cian in charge. The measurement of the 
consumption at the receiving station is also 
easy, the combined current being there 
resolved again into its components. The 
lamps are placed on two mains only, and 
are taken account of by simple recording 
apparatus, whilst the large motors are 
placed on separate circuits, and their con- 
sumption is measured by suitable watt-me- 
ters. For small motors supplied with the 
combined rotary current, the measurement 
of one current is sufficient without any cor- 
rection, for the inequality in the separate 
circuits. 

The electromotors, as above mentioned, 
are constructed upon the Ferraris-Tesla 
principle, that is to say, the different mul- 
tiple phase currents produce a rotating 
magnetic field of nearly constant intensity, 
and this rotating field forces an armature 
with closed coils, or some similar arrange- 
ment to revolve with it. Different arrange- 
ments are adopted, according to the 
special conditions and the size of the motors. 
The very smal] ones (up to + horse-power) 
are constructed with a circular magnet 
concentric with the armature, having inter- 
nal Pacinotti projections, the coils filling 
the space between the teeth. The armature 
consists of a massive iron cylinder, with 
numerous holes bored through it parallel to 
the axis ; through these pass copper wires, 
connected at the extremities by means of 
two end plates, or rings, of high conduc- 
tivity copper. 
™In another type of motor a transformer is 
employed, fed by three wires carrying three 
combined high pressure rotary currents, and 
which supplies from its secondary double 
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the number of currents of very low voltage, 
the phases of which follow close after one 
another. When a motor is not required to 
be built for specially high pressure, but is to 
be worked by a low pressure current (say of 
100 volts), such as is used in the mains of a 
town, it is advisable, especially for motors 
ver one horse-power, to employ another 
t by which a transformation is avoided. 
In working out this third type of motor, the 
st aim was to obtain a high efficiency, 
since in these cases the energy bas to be paid 
by the consumer, according to the read- 
of a watt-meter, and at a pretty high 
The arrangement of this type is prac- 
lly an inversion of the first. The mag- 
is placed inside, and rotates whilst the 

sed circuit armature is fixed. 
We see, then, that the rotating current 
tors, so far as concerns their construction, 
extremely simple; we will now show 
m some tests carried out that, as regards 
formance and economy, they must be 
iced above the best direct current motors, 
7 shows graphically the result of tests 
a two horse-power motor of the tyye last 
scribed for 70 volts and 35 complete pe- 
is per second. The tests were carried 
ich higher than the normal allowance 
d, in order to determine the behavior of 
machine under excéssive load and ab- 
rmal conditions. The weight of the mo- 
was about 165 kilogrammes, and, from 
eral trials, it appeared that a load of two 
rse-power, after a long run, only heated 
o a slight extent. In the interests of 
rability and safety this was fixed as the 
‘mal load. Since the motor can be allowed 
run for a short time at double the load, it 
lear that the limit taken is perfectly safe. 
ym the weight and the curve of meagan | 
ippears that this load is by no means rel- 
ely low. From the curve in Fig. 7 we see 
it the motor is absolutely devoid of syn- 
nism, the number of revolutions, when 
ining at noload being below that calculated 
m the number of alterations. Then be- 
een no load and the maximum the num- 
r of revolutions only falls about six per 
it., an amount which, for a two horse- 
wer motor, is quite unimportant, and 
rtainly below that which occurs in any 
rect current motor under similar circum- 
inces. Although the speed falls off more 
iickly as the load is increased, it is note- 
thy that at 100 per cent. overload the 
ced is still fairly high, and the property 
iat alternating motors have of coming to 
st when overloaded is quite done away 
ith. From the same table we see that, 
irting from 205 watts, which are required 
hen running light, the utilizable work 
es neatly in proportion with the electrical 
ergy consumed, certainly up to three 
rse-power, from which point, perhaps, 
1c proportion falls off. The output at the 
ley is given in watts, in order to facili- 
te its comparison with the electrical values. 
The losses in the motor, as in every elec- 
rical machine are of three kinds. (1) Loss 
the copper (¢* 7) in magnet and armature. 
Magnetic losses—hysteresis and Foucault 
irrents. (3) Mechanical losses—friction of 
rand bearings. All these losses in the 
,otor are carefully determined separately, 
nd plotted out in Fig. 7 as functions of the 
itts consumed by the motor. We see from 
curves that the loss in the copper 
ses pretty quickly as the load is increased; 
t is these losses which tend to make the 
urve of efficiency fall off with an increased 
id. The loss from air and bearing fric- 
on is approximately constant, and the 
ight inclination of the corresponding curve 
wards the axis of abscisse is due to the fall 
| the number of revolutions. The hyster- 
sis and Foucault currents in the iron of the 
1agnet are also nearly constant, falling only 
lightly toward the end of the curve. Hys- 
eresis in the fixed armature, on the con- 
rary, continually increases, because the re- 
ersals of polarity in the armature, as al- 
idy explained, depend upon the “slip- 
ing” of the motor, that is, to the difference 
etween the number of revolutions of the 
notor and of the lines of force. The above 
sses are shown, both added and separately, 
n Fig. 7. The proportion between the 
vailable output and the watts consumed 
ives the total efficiency of the motor and is 
lotted out in Fig. 8. The output in watts 
t the motor pulley are taken as abscisse, 
nd ordinates are drawn at the points cor- 
sponding to one, two, three and four 
iorse-power. We see from this curve that 
even at one horse-power (half load} the effi- 
iency reaches 75 per cent., at normal load, 
wo horse-power, it is over 80, and reaches 
ts maximum, 81.4 per cent., at about 2.3 
liorse-power. From the flatness of the curve 
it isobvious that the economical regulation 
‘f the motor is very good, and that over- 
uding, which is unavoidable in practice, 
ind if it lasts only a short time does not 
damage the motor, has very little effect on 
its efficiency. A comparison with direct 
current motors shows clearly that rotary 
urrent motors of the same size are a distinct 
advance in point of capacity and efficiency. 
It may further be pointed out that rotary 
current motors can start from any position 
with considerable force, so that no friction 

or other coupling is necessary, 
The two horse-power motor above referred 


hese 





ELECTRICAL REVIEW 


to was tested as to its capability of starting 
under a load in the following way: It was 
coupled direct to a direct current dynamo, 
the field of which was independently ex- 
cited, so that a load existed as soon as 
motion commenced. The armature of the 
dynamo was connected to a circuit, the re- 
sistance of which was such that the motor 
at full speed was carrying more than double 
load. The rotary current was then suddenly 
thrown on, and starting was found only to 
take up two or three seconds. The reversal 
of the direction of rotation of the motor with 
the dynamo coupled thereto (presenting a 
considerable amount of inertia) was effected 
in about four seconds. If the load was 
entirely taken off, the starting of the motor 
by itself required no appreciable time (with- 
out resistances), and no noise was caused, it 
being hardly possible to hear the motor 
when running, even when quite close to it. 

In conclusion, we will point out a very 
valuable property of rotary current motors, 
as compared with many other alternating 
motors. When loaded there is only a very 
small difference in phase between current 
and electromotive force, so that the propor- 
tion between the watts actually consumed 
in work and the apparent watts is nearly 
equal to unity ; the conductors also do not 
have to be made of any larger section than 
corresponds to the same capacity for direct 
currents. From the current in the magnet 
(Fig. 7), which holds for one of the three 
circuits in the motor, and from the working 
pressure, we get at normal load for the 
apparent watts the value 

8 (70 volts X 9.9 amp.)=2,079 watts. 
The actual consumption, as the curve 


NEWSPAPER ADVERTISING. 


NINTH OF A SERIES OF ARTICLES ON THIS 
IMPORTANT BRANCH. 


The ninth in our series of advertising 
articles is written by Mr. George W. La 
Rue, generel] manager of the Crocker- 
Wheelr Electric Motor Company, of this 
city. This company is one of the pro- 
gressive motor manufacturers, and is 
controlled by men of keen business acu- 
men. Mr. La Rue’s article will be found 
interesting. 

To THE Epiror oF ELECTRICAL REVIEW: 

It appears to me that the natural bent of 
the business man’s mind is to let the com- 
munity know what he is manufacturing, 
and to furnish the public with its merits 
and advantages, and, possibly, state at what 
price it can be obtained. The newspaper 
press, and particularly the trade journal 
that reaches a class of people that the manu- 
facturer desires to sell his goods to, is de- 
cidedly the best medium. A great many 
people don’t know what they waut in this 
world until they see it advertised ; other 
people know what they want but don’t 
know where to get it. Advertising tells 
them. My wife is perfectly contented with 
her outfit until she takes up an evening 
paper and finds that Lord & Taylor have a 
fine line of silks on the bargain counter ; im- 





Mr. Geo. W. La Rug, GENERAL MANAGER CROCKER-WHEELER ELEcTRIC Motor 
Company, New YORK. 


shows, amounted to 1,830 watts, and the 
fraction of the apparent value is .88. The 
difference in phase between current and 
electromotive force which, when running 
light, amounts to 72 deg.; at two horse- 
power load is 28 deg., and at three horse- 
power 22 deg. Whether this proportion 
appears as favorable in larger motors cannot 
be definitely asserted, the necessary meas- 
urements not having been taken. 

The chief aim of the present article has 
been to draw attention to the rotary current 
as a new means of transmitting power, and 
to give a general idea of the system ; many 
points will, therefore, seem to want further 
explanation, and the author intends to pub- 
lish a series of independent articles on the 
details. He also hopes that the Lauffen- 
Frankfort installation will afford a large 
number of electricians the opportunity of 
inspecting the system at work. 


inate —ceteinit 
Progress in the South. 

The Alabama Polytechnic Institute, at 
Auburn, Ala., has recently organized a 
course in electrical engineering and is now 
engaged in equipping an electrical labora- 
tory. Dynamos, motors, accumulators, 


measuring instruments, etc., are being rap- 
idly setup. Theauthorities intend to make 
this the foremost school in electrical en- 
gineering in the South. They request man- 
ufacturers of electrical apparatus to send 
the Institute catalogues with discounts to 
colleges. 





mediately she needs a new garment, and my 
bank account goes down accordingly. In 


olden times when a man’s horse or cow went 
astray, or he desired to exchange one of his 
productions for some other person’s, or, per- 
chance, wanted to dispose of his household 
wares to the highest bidder, he prepared a 
carefully worded advertisement to suit the 
emergency, and tacked or pasted it up in 
the most prominent place in the town or 
hamlet, where the most people could see it. 
Newspapers of a more enlightened age have 
taken the place of barn doors and roadside 
trees, and the party who has anything worthy 
of sale nowadays uses the trade journal or 
daily press. Some people have such an ex- 
alted idea of the merits of their wares 
that they think the public cannot do without 
them and that the fame of the goods will 
actually spread amongst the people, and 
thus they will be deprived of the necessity 
or privilege of paying advertising bills. 
This may be soina measure, but give me a 
well conducted,active and energetic paper— 
like the ELecrricaL REviEw, which reaches 
thousands of people every week who want 
to buy the most perfect electric motor ever in- 
troduced to the world (excuse my modesty )— 
for my way of getting at the trade. It is 
my experience that advertising not only in- 
troduces my goods to the pubiic, but actu- 
ally popularizes them with the trade. The 
people like an enterprising manufacturer 
that so firmly believes in the value of his 
product that he challenges the whole world 
to know that he makes them. They believe 
that he makes honest s and know that 
he is not afraid to fore the people on 
their merits. Judicious advertising, to my 
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line of business that is 
honestly conducted, and it is well known t 
be the only salvation of humbug, I find 
that the notoriety and popularity that adver- 
tising gives to the Crocker-Wheeler motor, 
largely decreases the labor of our travelers 
on the road, If they find those whom they 
seek to trade with well informed as to the 
merits of our goods, from the illustrated 
articles (a new feature of advertising), more 
than half the work is done. 1 heard a 
‘* Missionary ” (that is a traveling man) once 
say that he would not go on the road fora 
firm that didn’t advertise. for it took too 
much valuable time to explain to every sup- 
posed buyer who he was, where he came 
from, and what the merits of his goods were. 
He said, moreover, that if the buyer had all 
this information beforehand he generally re- 
ceived him cordially, was glad to see him, 
and had been looking for him for some time. 
Although my experience in advertising does 
not extend over many years, I believe it is 
best to use largely the representative papers 
of the industries that you desire to introduce 
your goods to, or who would naturally buy 
them. These papers should be used care- 
fully; prominent positions on the front page 
or next to reading matter, are worth many 
times more than ordinary advertising posi- 
tions, and frequently one gets it at about 
the same price. I believe in an occasional 
illustrated article to educate the consumer 
of my wares and show him the advantages 
that my goods possess over those of other 
manufacturers of like goods. A bright 
trade note (another feature of advertising) 
is a valuable adjunct to the advertising de- 
partment, for it keeps the people in mind 
of our establishment, demonstrates that we 
are continually making important improve- 
ments in our goods, and that people over 
the whole world are buying them. While I 
recognize the value and necessity of cata- 
logues, circulars and attractive business 
cards, yet I am satisfied that the well con 
ducted, progressive and alert trade jour 
nal, with a bona fide subscription list, is the 
shortest road to success in the present day 
and generation, and those who do not rec- 
ognize this will be apt to be found far in 
the rear of the great business race of the 
age. I don’t know that I have added any- 
thing to the fund of information on this im- 
portant subject of advertising that your 
previous contributors have so ably and de- 
lightfully portrayed, but I thank you for 
your kind invitation to have ‘‘ my say” on 
what | consider an important commercial 
duty, and which must be my apology for 
appearing in public print. 
Yours very truly, 


New York, September 12. 
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Hart Switches, 

The Hart double pole switch, which has 
just been put upon the market by the Hart & 
Hegeman Manufacturing Company, of 
Hartford, Conn., possesses all the merits of 
the Hart single pole switches, viz., durable 
construction, quick rotary movement in 
one direction, positive action, the switch 
plates being locked in position until they 
are under the control of the actuating 
spring, large contact surfacesand unusually 
long break for diameter of switch. The 
length of break in the 15 ampere double- 
pole switch, illustrated on page 50, is three 
inches, the outside diameter of brass being 
two and seven-eighths inches. Thelength of 
break increases with size of switch until, in 
the 100 ampere switch, it is six and one half 
inches. The 100 ampere double pole 
switch is mounted on a slate base six 
inches square, provided with clamping de- 
vices or binding posts, which will take wire 
up to 0000 B. & S. or flat bar up to three- 
eighths by three-quarter inches, and so ar- 
ranged that the wire or bar may be-brought 
down the face of switchboard or enter 
clamps from back of board, without bending 
it in either case. This feature facilitates 
neat and rapid construction. The long 
break and quick action of the double pole 
switches of all sizes, allow them to be used 
on railway or power circuits of 500 volts 
and on primary alternating circuits of 1,000 


volts. 
a 


Street Railway Association of New York. 

This Association met Tuesday of this 
week at the Hotel Metropole, New York 
city. An interesting paper on ‘‘ Electric 
Motive Power for Street Surface Railways ” 
was read by John N. Beckley, of Rochester. 
A full report of the meeting will appear in 
our next issue. 
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Ball Engine Company, Erie, Pa. 
—The Hctel Savoy, Fifty-ninth street and 
Fifth avenue, New York city, have pur- 
chased for their electric light plant three 
100 horse-power and one 60 horse-puwer 
engines, through E. T. Copeland & Com- 
pany, 106 Liberty street, New York. The 
Johnson Company, Johnstown, Pa., have 
just installed a 300 horse-power cross com- 
pound engine for their electric welding 
plant. The Tuscarawas Electric Company, 
Canal Dover, Ohio, has ordered a 100 horse- 
power engine. 

Genuine Porcelain.— Perhaps some 
of us are not aware that porcelain is a pro- 
duct that can be counterfeited. We have 
been informed by the Empire China Works, 
of Greenpoint, Brooklyn, who are manufact- 
urers of the genuine porcelain, that there 
are made imitations of porcelain which are 
being sold for the genuine article. It was 
once supposed that anything made of clay 
was porcelain, but there is now manufact- 
ured a substance containing much of alloy 
which is palmed off as the true product. 
The reliable company above referred to 
makes a specialty of producing the genuine 
porcelain, and it is unnecessary to say any- 
thing about the merits of this article as ap- 
plied to electrical purposes. 

—_-—_— 


Improved Portable Testing Set. 





Something over a year and a half ago 
Messrs. Queen & Company, Philadelphia, 
brought out their now well-known series of 
portable testing and resistance sets, which 
have been used very largely for all classes of 
resistance work throughout the country; ex 
tensive experience with these sets seems to 
have developed very few possibilities of im 
provement. Almost the only feature which 
has been suggested as capable of improve 
ment for use under certain conditions has 
been the galvanometer forming a part of 
these sets. As heretofore made, this gal- 
vanometer has been of the astatic type, fibre 
suspended, and arranged to automatically 
take the weight of the needle from the fibre 
when the lid of case was closed. A control 
magnet enabled the needle to be still more 
astalic. ‘The sensibility of this galvanom- 
eter was very great, and it has been found 
possible to make very accurate determina- 
tions of resistance by its use, together with 
the set. Its astaticism, however, rendered 
it very susceptible to magnetic disturbances 
and mechanical vibrations. 

With a view to doing away with this sus- 
ceptibility, without detracting from the 
efficiency of the set, the makers have been 
devoting considerable attention to the de- 
signing of a new galvanometer fur use with 
their sets. The galvanometer finally de- 
vised and shown on page 51 as part cf the 
set is of the D’Arsonval type, very dead 
beat in its action, and remaining almost ab- 
solutely steady during all mechanical and 
magnetic disturbances. The set fitted with 
this new galvanometer may be used in 
factories where there is great mechanical 
vibration or in central stations, and in the 
vicinity cf dynamo machinery where the 
magnetic field is very intense. In some re 
cent tests this set was placed upon one lirge 
ruoning dynamo while used to measure the 
insulation and resistance of avother dynamo 
not runaing. In some other tests of the set 
it was placed upon atable and measure 
ments made while the table was violently 
shaken. In both of the preceding tests 
measurements were easily and quickly made 
within an accuracy of one-fifth of ove per 
cent. 

The set with new galvapometer is_partic- 
ularly adapted for use in marine work, as 
the pitch and roll of the vessel will not ap- 
preciably affect the stability of the needle. 





This new galvanometer is, like the astatic | 
form, removable from the set, and may be | 


used separately for any kind of work de- 
sired.’ This galvanometer cannot, of course, 
be made quite as sensitive as the astatic | 


form; it is, however, seasitive enough for | 
all but work of the very highest accuracy. | 


To accommodate those doing the most ac- 
curate work the set will still be sold with 
the astatic galvanometer, which latter has 
also'been improved by making the control 


magnet larger and completely removable | 


from the galvanometer if desired. When 
the control magnet is to be used, it is re 
moved from its fitting in the lid of the in 
strument, and can beinstautly slipped into 
position over the galvanometer by means of 
a pair of spring catches. This zaivanom- 
eter has also been so modified that it is prac- 
tically impossible to break the y.ass covering 
the dial, a mishap sometimes occurring with 


the old type. 
—_———__-< + 


New Brush Apparatus, 

For some years electricians have been 
working on the .ine of apparatus for power 
transmission. The Brush Electric Company 
have had this matter in mind for a long 
time but have not been fully satisfied with 
the results obtained until Mr. S. H. Short, 
now their chief electrician, submitted designs 
for the apparatus illustrated herewith. 

The generator shown is capable of fur- 
nishing 100 horse-power at its pulley. It is 
of the closed coil armature type. The core 
of the armature is made up of thin sheet 
iron wound on a foundation ring and firmly 
riveted. The edges of this ring are thec 
milled out slightly so as to allow for the 
bobbins of wire. The wires leading from 
the armature to the commutator are carried 
along the shaft and are very carefully and 
thoroughly covered, so as to protect them 
from dirt or damage of any kind. The 





bearing on the commutator side of the 


dynamo is placed outside of the commutator | 


| negative ele- - 


| 


| 








so asto allow a clear way forthe connections | 


between armature and commutator. 
generators are very compactly built and the 
ventilation obtained is practically perfect. 
Auy part of the machine can be inspectcd 
without disarranging other parts, and in 
case of accident the armature or magnets 
can be removed quickly and repaired with 
little trouble. Any one of the armature 
bobbins can easily be rewound without dis- 
turbing the remaining bobbins. 

The construction of the motor is very sim- 
ilar to that of the generator. There is but 
one point to which we would call special 


attention and that is the fact that the motor 
requires no outside governor of any kind. [t 
is sv built as to take care of its own regula- 
tion. These machines are illustrated on 
pages 48 and 49. 


These | 


| 


| other open cir- 





The Brush Company say that they feel | 


that they now have the best apparatus for 
transmission of electric power that has ever 
been designed. The generators and motors 
will be wound for au electromotive force of 
1,000 volts, thus allowing the carrying of | 
power over a considerable distance by means 
of a comparatively small wire. The new type | 
of commutator with which both motor and 
generator are fitted runs with practically no 
spark, 
usually troublesome point. 


so that there is no trouble at that | 
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mentandquan- 
tity of solution 
double that 
found in any 


cuit cell, 
Weigh care- 

fully these ad- 

vantages. 


Its sale has steadily incrsase i for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


87 JOHN STREET, NEW YORE. 


HJALMAR LOFCUIST, 
Electrical Engineer, Stockholm, Sweden. 
Office for Import and Export of Electrical 
Appliances. Best medium for introducing 
news in Electric Light, Power and Heating. 








MACHINERY IN STOCK. 


Engine Lathes, 10 in. x 4ft.; 1lin. x 5ft.; 12in.x 
6 ft.; 14in. x 6 ft.; 16 in. x6 ft.; 18in. x 8 ft.; in. x 
8 ft., * with tapes attachment; Qin. x12 ft. and 14 ft.; 
24 in. and 26 in. x 16 ft.; 30 in. x 10 ft. and 18 ft. ; 
36 in. and 38in. x 20 ft. ; 42 in. x 12 ft.; 56in. x 18 ft.: 
72 in. x 20ft.; 108in. x 22ft. Fox Lathes, 13in. x 
5 ft.; 14in. xb ft.; 15in. x 6 ft.; 1sin.x6ft. Turret 
Lathes, 12 in. x 5 ft.; 14 in. x 5 ft.; 15 in. and 16 in. 
x 6 ft.; 18in. x 6ft.; 86 in. x 8 ft. 

Planers, 16in. x 16in. x 3 ft.; 20in. x20 in. x 4 ft.; 
24 in. x 24 in. x6ft.; 30 in. x 30in. x 6ft.; 36 in. x 
86 in. x 10 ft.; 42 in. *x 42 in. x 12 ft.; 72 in. x 60 in. x 
15 ft.; 72in. x 60 in. x 20 ft. 

Friction Shapers, 15 in., 16 in., 20in., 22 in., 32 in. 

Ag - x oe tein 6 in., 8 in., 10 in., 12in., 15 in., 16 


vilere w Wechines,. ‘Nos. 1,2,38. 4, with or without 
ire Feed. 


by) ~ > Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 53, Ferracute, Nos. 1, 2, 3, 
| See & Parker. 

20 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 3 Cam Cutters. 

Bolt Cutters, 44 in. to 1 in., “1% in. to 2 in. 

2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. ; 

1 New Horizontal Boring Machine. 
Machine Tool Co. 

Send for List of New and Second-Hand Machinery 
in Stock. 
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458,977 Safety device for electric elevators; Nor- 
ton P. Otis and Rudolph C. Smith, Yonkers, N. Y.., 
assignors, by mesne assignments, to the National 
Company, of Illinois. 

458,987 Electric arc lamp; William A. Turbayne, 
Toronto, Can. 

459,013 Telegraphic transmitting apparatus; 
Morris Martin, Malden, Mass., assignor, by direct 
and mesne assignments, to the United States Elec- 
tric Fire Signal Co., of Maine. 

459,024 Mounting for motors of electric cars; 
Sidney H. Short, Cleveland, Ohio, assignor to the 
Short Electric Railway Co., same place. 

459,062 Coin-freed dynamometer: Charles A. 
Barrett and Alfred Barrett, London, England. 

459.070 Electrically-heated wristband ironer; 
Willis Mitchell. Malden, Mass., assignor to the But- 
terfield-Mitchell Electric Heating Co. 

459,088 Electric light fixture ; Edwin T. Green- 
field, New York, N. Y. 

459,100 Incandescent electric lamp; Edward P. 
Roberts, Cleveland, Ohio, assignor to the Swan 
Lamp Manufacturing Co., same place. 

459,127 Electrode for chairs; George W. Overall, 
Memphis, Tenn. 

459,143 Electro-therapeutic truss. 459,144 Elec- 
tro-therapeutic belt; Hugh W. Matthews, Chi- 
cago, Ill. 

459.168 Support for electric conductors; George 
H. Winslow, Pittsburgh, Pa. 

459,189 Controlling device for motors; Rudolph 
C. Smith, Yonkers, N. Y., assignor, by mesne as- 
signments, to the National Co., of Illinois. 

459,205 Telephone receiver. 459,213 Hook or 
crotch for telephone receivers; James H. Howard, 
Medford, Mass. 

459,219 Electric switch; Lewis D. Castor, Phila- 
delphia, Pa., assignor to William H. Weston & Co., 
same place. 

459,222 Electrically operated brush ; Frederick 
A. Lehmann, Washington, D. C. 

459,229 Electric elevator ; 
Detroit, Mich. 

459,266 Hanger for incandescent lamps; Paul J. 
Chassagne, Akron, Ohio. 

459,321 Fuse and detonator; Paul Ward and Ed- 
ward M. Gregory, London, England. 

459,323 Electric contact apparatus; Christian 
Wenste, Duisburg, Germany. 

459,366 Armature for dynamo electric machines 
or motors; Robert Lundell, Brooklyn, ye of 
one-half to Edward H. Johnson, New York, N. 

459,367 Commutator brush and holder. rh 368 
Commutator cylinder and method of making 
the same; Robert Lundell, New York, N. Y. 
assignor of one-half to Edward H. Johnson, 
same place. 

459,370 Electric conductor; Edwin D. McCracken, 
Alpine, N. J., coclpnes to the Norwich Insulated 
Wire Co., New York, N 

459,385 Flexible electric conductor; Hosea W. 
Libbey, Boston, Mass. 


Harry H. Blades, 
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A Central Station Combining the Advan- 
tages of both the Continuous and 
Alternating Current Systems. 





Y H. WARD LEONARD, NEW YORK CITY. 





Ve are all well aware of the fact that the 
test strength of the three-wire system is 
to features, the lack of which constitutes 
reatest weakness of the alternating sys- 
and that the reverse of this statement is 
lly as true. 
he high efficiency, reliability, safety and 
‘tability to supply almost any require- 
ments for electric energy, which are the feat- 
of strength of the three-wire system, 
the very points upon which the alternat- 
system suffers by comparison, for its 
iency is much lower, its reliability is less 
to the fact that its machines are not prac- 
lly operated in multiple arc, its safety is 
ssurily less due to the existence of the 
1 primary pressure, and its current is not 
ptable to commercial use for motors, 
ging storage batteries, electro deposi- 
, and so forth. 
’n the other hand, the low first cost of an 
rnating system, the simplicity of its cir- 
s and of the operation of the central sta- 
and its ability to reach, with moderate 
venditure of capital, lighting at any prac- 
| distance, make it the only possible 
neer in new and untried territory without 
it risk and almost the certainty of ex- 
iding capital which will never be remun- 
live. 
lence, it is that we find the three-wire 
tem in possession of the densely settled 
ters of cities and towns, and not ex- 
ling to the outskirts, because of the un- 
tainty of a sufficient return upon the 
essary capital, and both the central sta- 
| manager and the distant would-be con- 
ners anxiously awaiting the development 
improvements which will enable the three- 
e central station to supply such distant 
sumers. And hence it is that the mapa- 
and consumers of an alternating system 
ously await the day when motors can be 
rated and a more economical, safe and 
ible current than the present alternating 
rent can be furnished by such a station to 
ply the imperative wants of the heart of 
usy city. 
f the above statement of the present ex-. 
ng conditions be a fair one, it will be evi- 
t that if we could only in some way secure 
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tribution, we should greatly improve mat- 

The object of this paper is to point out 

it appears to the writer to be a step for- 
rd in that direction. 

lhe following conditions seem to be neces- 


We must supply a continuous current 
for the central portion of a town during the 
time when power is required. 

. We must supply the outlying districts 
with an alternating current during the night- 
time when lighting is required. 

3. We must not operate the alternating 
system under conditions of light load when 
its efficiency is very low. 

!. We must be able to supply current for 
lighting continuously throughout the 24 
hours of the day. 

5. We must have but one set of conduct- 
ors in any consumer's place. 










In order to mect the above conditicns I 
propose the following : 

1. Wire all consumers upon the standard 
three-wire systems. 

2. Connect all consumers upon standard 
three-wire mains. 

8. Arrange the network of mains so that 
the central section of the net-work can be 
disconnected from the outlying sections 
through the agency of switches. 

4. Install three-wire feeders to supply the 
central portion of the systems at full load, 
and install 1,000 volt primary wires and alter- 
nating current converters with a three-wire 
secondary circuit to supply the outlying sec- 
tion at full load. 

Let us see how we will operate the sta- 
tion. Suppose it is eight o’clock in the even- 
ing. The switches which serve to connect 
the central and outlying sections are open, 
and our three-wire plant is supplying the 
full load of the central portion of the city. 
The alternating plant in the same central 
station is supplying the converters of the 
outlying section, which convert from 1,000 
volts primary to 220 volts in the secondary, 
and the secondary coil has a connection at 
the center which is led off to supply the 
central wire of the three-wire system of the 
outlying section, the outside terminals of 
the secondary being connected to the outside 
wires of the three-wire system. It will be 
noticed that both plants are being operated 
at full load. 

Now, suppose it to be eleven o’clock. The 
load has gone off rapidly so that the alter- 
nating plant is now operating under the 
worst possible conditions, and these condi- 
tions will continue for the outlying district 
until dusk the next day—that is, for proba- 
bly 18 hours. An operator is now sent out 
who goes to each section supplied by a con- 
verter, and by throwing a switch transfers 
the secondary wiring from the alternating 
system to the three-wire mains. In this 
way the small remaining load is gradually 
transferred to the three-wire plant and then 
the alternating plant is shut down. The 
three-wire plant continues in operation all 
night and all the next day, supplying all 
devices with a continuous current. Motors 
can be operated in al] portions of the system, 
even for domestic purposes in the distant 
residences, and all consumers get the oppor- 
tunity of the use of the continuous current 
for any purpose desired for 18 hours out of 
the 24, 

Dusk now arrives and soon the heavy light- 
ing load will rapidly come on, and in such 
case the outlying section could not be sup- 
plied by the small wires feeding the distant 
three-wire section during theday, which ure 
only about one-tenth the size which would 
be necessary to supply the full load. 

The operator again goes round the circuit 
and now transfers the load of the outlying 
section from the three-wire plant to the alter- 
nating plant, and this condition prevails 
again until 11 o’clock arrives, when the 
operation is repeated, as before described. 

The switches for transferring the load of 
the outlying section from one system to the 
other can readily be controlled by simple 
means from the central station itself, if 
desired. 

Now, let us look at some of the advantages 
we have gained. 

All of our inside wiring is done on the 





three-wire systems for use of a lamp of 110 
volts. This means that for the same dis- 
tances and loss in conductors, we will save 
eleven-twelfths of the cost of copper which 
would be required by a secondary using 55 
volt lamps upon a two-wire system; or, to 
put it another way, we can supply 110 volt 
lamps upon a three-wire system with the 
same cost of copper, and the same percent- 
age of loss ia conductors at three and a half 
times the distance which would be permis- 
sible for 55 volt lamps on a two. wire circuit. 

We all know the great desirability of using 
large converters, on account of their cheaper 
first cost per lamp and their higher efficiency, 
and also because a far more perfect regula- 
tion of pressure can be obtained upon a lot 
of lamps scattered in different kinds of stores 
throughout a block, if they be supplied from 
one converter, than can ever be obtained by 
supplying these lamps by a lot of small con- 
verters loaded differently in almost every 
case, and consequently supplyivg a different 
pressure at the secondary terminals of each 
converter. 

Under the system proposed by me one con- 
verter would ordinarily supply the entire 
lighting of a block, resulting in less first 
cost, higher efficiency of conversion, longer 
life of lamps, greater reliability and greater 
simplicity of plant. 

A point worthy of notice is that for 18 
hours out of the 24 an absolutely safe press- 
ure is in use throughout the entire system, 
and that during all daylight bours,when the 
greatest liability to accident from contact 
with high pressure wires exists, no high 
pressure is in use. 

With such a system no consumer need be 
turned away. 

The consumer who wants to charge storage 
batteries, and also make welds by elec- 
tricity, can do so upon the same day and 
from the same wires that supply his incan- 
descent lamps. 

The factory upon the outskirts of town, 
which runs its isolated plant, and must to-day 
either use storage batteries or run machinery 
all night to supply a few watchmen’s lights, 
can now switch onto the central station at 
six o’clock, and operate the few lamps it may 
need until dusk next day, when heretofore 
the alternating system, which was the only 
one which could reach it, did not run after 
midnight, or possibly after daybreak, because 
of the loss of money in so doing. 

With this system the outlying districts 
can be pioneered with the least first cost and 
least risk. Any outlying section in which, 
for any cause, the demand increases greatly 
beyond that originally anticipated, can be 
supplied permanently by the three-wire sys- 
tem by merely running the necessary feeders 
to supply the already existing mains, and in 
such case the switches and converters would 
be moved out further or transferred to some 
new section ready for pioneer work. 

The combination of a storage battery sys- 
tem and an alternating system also presents 
peculiar advantages. The storage battery is 
at its best when supplying a small steady 
load, such as we have for at least 16 hours 
out of the 24. The alternating is at its best 
when supplying the full load possible only 
during the remaining eight hours. The 
average electrical load on a general system 
is only about 12 per cent. of the maximum, 
consequently, we are entirely safe in the 


statement that the greatest load during the 
16 hours of light load is not more than 10 
per cent. of the maximum load for the 24 
hours. 

If we were to attempt to operate the heavy 
load by storage batteries, we must either 
make an enormous investment, or, what is 
even worse, operate storage batteries at a 
disastrous overload. On the other hand, if 
we try to operate the 16 hours light load 
with converters, our efficiency, when operat- 
ing at 10 per cent. of our converter capacity, 
would be unmentionably low. But reverse 
the case and everything works at its maxi- 
mum efficiency. During the eight hours of 
possible heavy load we operate all devices 
by the alternating system. At the same 
time a continuous current dynamo charges 
our storage batteries located either in the 
central station, or, if more desirable, at differ- 
ent centers in the system of distribution. 
At the end of the eight hours’ run we shut 
down the plant, lock up the station, and 
leave it for 16 hours, the storage batteries 
meantime supplying all devices. 

If, for extraordinary reasons, we have not 
capacity sufficient in the storage batteries to 
supply the demand, we run the continuous 
current plant to assist it; and if that should 
fail or prove insufficient, we start up our 
alternating and supply all or a disccnnected 
part of the system with it. 

With this plant distances are of no con- 
sequence; we can use 1,000 volts for the 
continuous current plant as well as for the 
alternating, and the single two wire distri 
bution is all that is necessary for perfect re- 
sults. 

The weak spots of this latter arrangement 
will, no doubt, be thought to be the storage 
battery, but my experience with this device 
is that if you use it properly under suitable 
conditions, and do not attempt to squeeze 
impossible results out of it, economical and 
satisfactory service can be obtained from it, 
and certainly no better conditions could be 
obtained for it than those described above. 

Upto this time a bitter fight has waged 
between those believing that the alternating, 
the direct, or the storage battery system, 
respectively, was the only suitable one. 

I believe in them all, each operated so as 
to be used under the best conditions for its 
use, and I trust that the suggestions given 
above may lead to our being better able to 
meet and overcome Our common enemies: 
high first cost, low efficiency, danger, 
unreliability and the inflexible conditions 
of the existing demand. 





Electric Railroad Construction and 
Operation, and a Consideration of 
their Connection with Central 
Station Interests, 





BY C. J. FIELD, OF THE FIELD ENGINEERING 
COMPANY, NEW YORK. 


INTRODUCTION, 
The advantages of the electric railway 
have passed beyond the age of experiment 
or question. They are proved by their 


development in the past four years, and 
any argument as to their advantage in the 
general development of street railway prac- 
tice or suburban rapid transit is antedated. 
It took several years to convince old staid 
financiers and directors of the larger street 
railway properties that it was to their finan- 
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cial advantage to throw in the scrap beap 
several million dollars, more or less, in 
equipment and spend that amount in addi- 
tion and still make it pay; but they have 
seen this advantage in the development and 
increase of traffic and returns to their com- 
pany. These returns have been brought 
about principally by the development of 
rapid transit, in the introduction of elec- 
tricity and the flexibility of the system in 
adapting itself to all and any conditions of 
commercial practice. 

In looking over the past four years of 
practice in electric railway work, we have 
much to commend and considerable to con- 
demn. The boldness of the achievements, 
the problems that have been solved, the 
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confidence in this direction. Electric manu- 
facturing companies are assisting the devel- 
opment of the work by making their appa- 
ratus more substantial, better in construc- 
tion and more satisfactory in its mechanical 
design and operation. The reduction in the 
speed of the motors, the development of 
single reduction and even of direct con- 
nected motors, is doing much to add to the 
confidence in this line. 

We hear asked sometimes, by laymen, 
the question : ‘‘ What speed can electricity 
obtain in railway work?” The able con- 
sideration of this subject in several papers, 
and practical experiments as well, enables 
us to reply, very briefly, but confidently, to 
this inquiry, that speed and power in electric 
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rapidity of development and the perfection 
of the apparatus, seem almost beyond com- 
prehension. That this apparatus, in less 
than four years, should reach the high state 
of perfection, economy and efficiency that it 
has, as compared to the long years of de- 
velopment of other mechanical appliances, 
is remarkable. The natural consequence of 
this large amount of work and development 
in this short time is that there has been 
much work done that had better been left 
undone in the way of poor engineering, 
cheap work, and not a proper appreciation 
of the problem to be solved. These, in some 
few instances, have retarded the develop- 
ment and progress of electric railway work 
in their vicinity, but street railway com- 
panies have now come to a proper appre- 
ciation of the necessity of good work well 
done and that the wisest and best method 
is to consider carefully what will bring the 
best return for the money invested—not 
necessarily on the blind basis of the highest 
cost being the cheapest, for money can be 
wasted in this way as well as others. We 
have examples now in several directions of 
large equipments being installed on a sound 
engineering basis and with careful considera- 
tion of the best interests of the electrical 
interests, street railway owners and public 
combined, and we can safely add that 
there is no problem in this line which can- 
not to-day be taken up with a full assur- 
ance of practical solution and successful 
development in electric railway traction. 
The future outlook of electricity in the 
development of rapid transit, inter-subur- 
ban, and even express service, is assured. 
We are coming now to the solving of the 
larger problems in this work and bringing 
the public to a proper appreciation of the 
resources and possible achievements in this 
line and its superiority over the old fogy 
systems of the past. We even see a con- 
siderable number of our friends from cable 
engineering lines of street railroad work com- 
ing over into the electrical fold, fully appre- 
ciating that the cable system has a very 
limited field for successful development and 
that electric traction is very broad gauge 
in the field of engineering work. There- 
fore, with this outlook, better construction 
work, better engineering, better mechanics, 
the solving of these larger problems are 
assured, and we see, even to-day, in a num- 
ber of cases, electric suburban traffic sup- 
planting steam on a cheaper, better and 
more successful basis. The favorable report 
of the New York Rapid Transit Commis- 
sioners has done much to add to public 
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railway traction are only limited by road-bed 
construction; in other words, any speed is 
obtainable within the range of possibility, 
with the maintenance of proper track. We 
do not intend, however, to generally review 
electric railway work, but more particularly 
to give some details of the practical problems 
in their construction and operation, and, 
therefore, we will leave the consideration of 
other parts of the subject to papers which 
will, no doubt, treat it more fully. 


STEAM PLANT. 

The consideration of the best development 
in the power generation of electric railway 
work has been one that has received con- 
siderable attention in past years from the 
best engineers in this line. We reach here 
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a part of the problem which requires much 
more careful consideration than has been 
given steam power in electric lighting gen- 
erally in the past. The work to be suc- 
cessfully done by the steam engine in the 
generation of electricity for the operation of 
railroads is the severest kind, and can be 
compared only to that of the engine oper- 
ating rolling mill trains. It is owing to not 
fully appreciating this fact that we hear in 
some parts of the country of failures of 
steam plant on this kind of work. Elec- 
trical manufacturers are assisting the solu- 
tion of this problem by the building of 


larger generators in units of 200 to 400 or 
500 horse-power. What we want in the 
generating station for electricity is the 
smallest division of units consistent with the 
safe and economical operation of the station. 
Following the problem out on this line, we 
can build a successful station; and we would 
add to this that each unit should be entirely 
independent and separate from all other 
units, thereby increasing the reliability. 
This cannot be obtained in a safe and eco- 
nomical way by the use of our old friend, 
the countershaft. Undoubtedly, the counter- 
shaft has been of much use in electric light- 
ing service, and particularly in arc lighting, 
but in railway work, with large generators, 
we can see no excuse at the present time 
for its use. Generators should be belted 
direct to the engines, whether Corliss or 
high speed, or else coupled direct to the 
engine shaft. With a Corliss engine of 500 
horse-power, operating at 80 or 90 turns, 
with a fly-wheel 18 to 20 feet in diameter, 
we can belt with belt centers of, say, 40 feet, 
2 inches, generators of several different com- 
mercial types; this gives us advantages 
which we have heretofore had only in high 
speed engines with direct connection. The 
engines should, in any event, as heretofore 
stated, be extra heavily built for the work 
to be done, with ample fly-wheel capacity. 
On engines of this size and speed a fly- 
wheel capacity of approximately 60,000 lbs. 
is about right. On engines operating about 
150 turns, say, 30,000 to 40,000 Ibs. 

While laying particular stress on the rapid 
and sudden changes of load, we do not 
know how to illustrate it more forcibly 
than in Figs. 1 and 2. Fig. 1 will showa 
practical case of changes in the indicator 
diagram within one minute, placed on the 
cylinder of an engine running on railway 
work, which shows a variation within that 
time of from full load to no load and back 
again several times. Fig. 2 illustrates a load 
diagram from an ordinary case which has 
not been particularly selected for its maxi- 
mum and severe conditions. These impress 
on the mind more forcibly than words can 
the requirements of this work. High speed 
engines in the development of railway work 
have received in some cases a set-back, 
owing to the engine manufacturers not ap- 
preciating fully the conditions and necessity 
of the work undertaken. So-called high 
speed or automatic engines can be as success- 
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fully operated on this class of work as any 
other, if they are specially built for it. 
This means larger parts, bearings of more 
ample size and length and ample fly-wheel 
capacity. On a cross-compound engine of, 
say, 300 horse-power, there should be about 
six to eight tons in the fly-wheels, the bear- 
ings seven or eight inches in diameter and 
15 or 18 inches in length. (Such a type of 
engine is being furnished by the manufact- 
urers of the Ball engine.) In the case of 
engines built in this manner, there can be 
no fault found with their operation. <A 
type of engine, which we believe is going 
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to be largely used on this class of work, as 
well as lighting work, is one that will come 
in between the high speed engine and the 
Corliss and which will combine many of the 
advantages of both. Such an engine has 
been sought for by many engineers and has 
been attempted by a number of builders, 
To-day, however, we cannot find it on the 
commercial market. This engine, in units 
of 500 horse-power, would run at a rotatiye 
speed of about 140 or 150 revolutions and 
with a piston speed of about 650 to 700. 

The question which has troubled most 
engine men in regard to the high spevd 
engine, with a single valve covering this 
kind of practice, has been a question of 
valves and clearances. Beyond any question, 
when it comes to this size, we have got to 
come to the Corliss practice of double valve, 
thereby reducing the clearances and brine- 
ing it down to the extent of the Corliss prac- 
tice. The writer’s company is baving built, 
for the electric railroad at Buffalo, two « 
gines of this class, by the Lake Erie Enginecr- 
ing Works, which we believe will do much 
to develop this line of work, and, also, wi!l 
be particularly adapted for coupling direct 
to the engine shaft. In Figs. 3 and 4 one 
of these engines is shown coupled to tiie 
generator. The trouble in this line has been 
to get electric manufacturing companies to 
take up the building of large multipolar 
generators adapted for direct coupling at a 
speed of from 100 to 200 revolutions. This 
problem was developed on a much smaller 
scale in this country, for marine plants, 
several years ago. We find that in Europe, 
where their work has been more special, that 
they have successfully developed this type 
of engine and generator, and beyond any 
question, it is going to be both for lighting 
work and for railway work the type of unit 
for central station practice in the future. 
It means, where the vertical engine is used, 
the installation of the steam and electric 
plant in the space formerly used for engincs 
alone. This means reduction in the cost of 
building, operation and maintenance. 

In concluding this part of our subject on 
steam generation, we trust that our experi- 
ence in the past in lighting will show us thc 
fallacy of poor steam engineering, and thiat 
we will build our stations for the future, 
and not have the problems before us that 
nine-tenths of the electric lighting stations 
have to-day, which mean, that in order to 
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get down to commercial economy and com- 
petition, they have got to rebuild their 
whole outfit. We will merely append to 
the consideration of the steam plant part 
of our problem a few interesting figures 
and data which the writer collected for pre- 
senting to street railway companies, in order 
to give them some useful information in 
this respect. We believe that they may be 
well introduced here. The figures given on 
the tables, etc., are not ones that the manu- 
facturer of an engine would tell you were 
those of the best economy for his engine oF 
plant, but they are figures which will be 
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iated by station owners and railway 

anies as those which are obtained in 

ry-day commercial tests. 

[he relative commercial economy of en-* 
ind cost are as follows: 
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a general way be laid down an approximate 
basis for this work. Some railway com- 
panies, in order to show a higher economy 
than their competitors, are unwisely claim- 
ing the requirement of a smaller amount of 








TYPE. 
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si compound.. eeeecce sees 
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‘* compound condensing........ 
Corliss triple......ccccccssoees oeoee 
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re are four classes of boilers : 
Horizontal return tubular, which is the 
general in use, and costs $9 to $10 per 
power. 
Vertical tubular (Corliss or Manning) 
1 is a vertical tubular boiler with water 
iving an internal fire-box, economical 
r space, largely used throughout New 
] ind. Cost $10 to $12 per horse-power. 
Sectional or water tube boiler, of which 
ck & Wilcox is the best known, espe- 
adapted for higher pressures and 
Cost $17 to $19 per horse-power. 
Scotch type of marine boiler—one that 
t been used to any extent as yet in 
n work—but we believe it will be as 
fset to the sectional type; and fulfilling 
equirements for higher pressure and 
my of space. 
pacity of engine requisite for different 
rators: (See table below.) 
1e cost of steam plant complete is about 
to $60 per horse-power for high speed, 
$65 to $75 per horse-power for Corliss. 
ELECTRIC PLANT. 
1e question of the best electrical gener- 
plant for railway work is one which 
lied closely to that of steam plant, par- 
larly in relation of the generators to that 
1e engines. In some respects, in treating 
he steam plant, we have intimated what 





quired for the successful operation of the 
road under any and all conditions. For if 
any one thing will lead the public to con- 
demn the electric railway traction it is a lack 
of power, thereby causing the cars to move 
slowly, and in case of any accident, dis- 
abling part of the power. A fair basis on 
general conditions for 16 to 18-foot car 
bodies is 20 to 25 horse-power per car, 
which, with a properly designed and con- 
structed plant, will give the desired power. 
The cost of generating this power for rail- 
way work for 16 and 18-foot cars is three to 
five cents per car mile for all expenses of the 
generating station. In some roads we find 
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cessive grades, is one horse-power per car 
mile per hour; or, a car operating at an 
average 10 miles per hour means an average 
of 10 horse-power per car. This same car 
will give, however, on a load diagram, 
taking all its conditions, from maximum to 
minimum, a variation of from nothing to 50, 
60 or even 80 horse-power. This gives us 
an idea of the severe strains and conditions 
to which an electric motor is subjected. 


ELECTRIC CARS AND THEIR EQUIPMENT. 


One of the questions on which we find 
more variety of opinion than any other is 
what is the best size, type and style of car 





Fig. 3.—Cars, PoLes AND OVERHEAD CONSTRUCTION—BUFFALO RAILWAY. 




















GENERATOR. ENGINE. 
vegies Honse- Hien Sreep. | Cortiss. 
- -OWER. — a... Y = y 4 
Size | Speed EE AY | Size. | Speed. Wier 
i Sie | ns 
50,000 12 x 12 | 280 | 7,000 Ibs. | 
80,000 15 x 16| 225 | 9,000 “ | 
150,000 184 x 18] 200 | 15,000 * || 20x36 90 |25,000 Ibs. 
2,150,000 | eee 80 50,000 * 





Steam pressure, 100 Ibs. 


idea was in connection with the gener- 
All large generators of from 200 to 
horse-power connected as directly as 
sible, either by direct belting or shaft 
ling, with the engines operating the 
e. It is only by this development that 
solution of electric rail- 
station practice—in fact, station prac- 
in general—can be reached. Manufact- 
s of railway generators have had an ex- 
ence extending back many years, that 
erience in the development of direct 
ent incandescent machinery, although 
of quite the same voltage, has led the 
up to the safe, economical and commer- 
levelopment of railway generators; and 
find the railway generator of to-day one 
ie most perfect and reliable factors in 
The only 
lem remaining to be solved in this con- 
ion is to build them in larger types and 
slower speed for direct shaft coupling. 
erators on this work are subjected to 
severest and most excessive strain, par- 
larly where of small type, but the build- 
‘f them in larger units is going to remove, 
great extent, the question of the over- 
ling of the machine. Railway machines 
often subjected to an overload of from 
o 50 per cent. In general these are only 
mentary, and we find most of them able 
tand up to the work to be done. 
‘he question which puzzles many of the 
way companies, as well as the electric 
npanies, is what amount of generating 
pacity is necessary for the operation of a 
number of cars, This question, of 


safest and best 


electric railway system. 


en 


/urse, has got to be carefully considered in 
connection with each case, but there can in 


that cars of a larger size than these do not 
necessarily take a proportionately larger 
amount of power. We find from practical 
experience that a car 32 or 33 feet long, 
double the size of the 16-foot car, takes, 
under general conditions, about 50 per cent 
more power, and we find by the same ex- 
perience that a trail car adds about 50 per 
cent. to the amount of work to be done on 
the motor car for the same size. As to the 
minimum and maximum amount of power 


for given case and conditions. The old 
standard 16-foot car body we find is now 
being widely departed from, and the prob 
lem is, How large a car can we get ona 
single truck with four wheels without ex- 
cessive destructive effect on the road-bed ? 
and, What is the longest car we can operate 
on street car service economically on an 
eight wheel base? We believe the limit is 
reached with a single truck in a 20-foot car 
body; we know that the truck manufact- 
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power than others; but the wisest manufact- 
urer is the one who urges his client to install 
a larger amount of power than is barely re- 








taken on an electric car, we find that a 
general average for a 16-foot car, under 
ordinary commercial conditions, without ex- 


urers claim in some cases to operate a longer 
body, but we do not believe it wise. An 18 
or 20-foot car running under close headway 
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we believe to fulfill best the conditions of 
city traffic in the larger cities. Such a car, 
with a wheel base of seven feet, and in some 
cases seven feet six inches, where curves are 
not too sharp, will give satisfaction, and not 
be too severe on the road-bed where the 
same is properly constructed. As to the 
difference in effect on the road-bed between 
the electric car and the horse car, it is 
briefly that the horse car is pulled by 
horses, from which it receives a balancing 
power and a steady pull, whereas, an elec- 
tric car is operating itself by a power moving 
the wheels against the track, having no 
steadying or balancing power from the pull 
of the horses, and transmitting all its power 
and moving itself through the wheels. 
We find, therefore, that it subjects the track 
to a very severe pounding, necessitating a 
much better construction of road-bed, prac- 
tically equaling that of a steam railroad. 

Some companies have favored the use of 
a vestibule on street cars. We believe, 
though, that any vestibule is a failure and 
a misnomer. It accomplishes no good and 
causes much trouble; a shield over the dash- 
board for the motor man in winter weather 
would give all that would be required. 
What is wanted on a street car is that which 
will allow the freest ingress and egress from 
the car for the passengers, and anything 
that retards this—and a vestibule most cer- 
tainly does—is a detriment and an obstacle 
to rapid transit. On some roads we have 
tried the introduction of even larger cars, 
say, 28-foot body, or 36 feet over all. Such 
a car, of course, has to be put on a double 
truck. These cars have found favor with 
some companies when first considering the 
problem ; the difficulty with them is in get- 
ting the passengers in and out of the cars 
as quickly as possible, and making too many 
stops, due to the larger number of passen- 
gers carried. For inter-suburban heavy 
traflic, with few stops, we believe such a car 
would fulfill the requirements, but only in 
such a case. 

Thus, having gone over the question of 
the cars, we come to the consideration of 
the electric equipment for the same. To- 
day we find the double reduction motor 
discarded, as far as any new equipments are 
concerned, All the large electric manufact- 
uring companies are placing single reduction 
motors on the market, and they are in suc- 
cessful commercial operation. One com- 
pany is placing on the field a motor directly 
connected to the shaft and without any gear- 
ing—in other words, there is no reduction in 
speed, the speed of the armature being the 
same as that of the wheels—the same is 
accomplished by a very ingenious arrange- 
ment. We have heard asked in the past 
the question, Why was it necessary to place 
30 horse-power to operate an electric car to 
do the work that two horses had done form- 
erly ?. The answer is: The two horses did 
not do the work in a proper manner and 
give rapid transit. The life of a street car 
horse is very short, and we find under gen- 
eral conditions that 30 horse-power with two 
15 horse-powér motors has been found about 
right ; in fact, we even find the companies 
tending towards a larger installation of 
power, particularly when using larger than 
a 16-foot car body, and we find to-day, being 
installed for rapid transit in inter-suburban 
work, 40 and 50 horse-power electric equip- 
ments per car, many of them operating at a 
speed of 30, and even 40, miles per hour. 
As the amount of power is directly propor- 
tionate to the speed, we can readily see the 
requirement for such an amount of power. 
The cost of a single car equipped, including 
the car body, truck and motors, is from 
$3,000 to $3,500, and the cost of the electric 
part of the power generating plant is from 
$35 to $45 per horse-power. 

LINE CONSTRUCTION. 


We find in the past about as great a 
development in overhead and line construc- 
tion for electric work as in any other part of 
the subject. While formerly this was one 
of the greatest sources of unreliability in 
the operation of the plant, to-day it has 
reached a very practical development. 
Formerly the trolley wires were too light, 
the feed wires were insufficient to furnish 
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power, and the line was giving trouble, 
grounding and breaking continually. In 
the insulation of a single trolley system, 
with one side of the system grounded, we 
have the most severe requirements that it is 
possible to obtain in any electric insulation, 
in that any grounding on the other side of 
the system means trouble in the operation 
ofthe road. This has led to the introduction 
of double and even triple insulation into 
our line material to properly protect the 
trolley wire from grounding. Where streets 
are wide enough to spread the tracks to six 
feet and six feet six inches within the near 
rails we see introduced in many places 
center iron poles, which make a considerably 
stronger style of construction than cross-sus- 
pension. There are not many streets, how- 
ever, where street cars are in operation that 
are wide enough, or where the city will 
allow the spreading of the tracks to this 
distance, and in closer proximity it is not 
safe to operate with center poles. On the 
work installed by the Field Engineering 
Company, in Buffalo, we find the most ex- 
tensive system of overhead and under- 
ground construction in operation anywhere. 
Here all the feed wires, with a few except- 
ions, are placed in underground conduits, 
thus removing all cause for objection to the 
unsightliness of a large number of feed wires 
overhead. These underground feed wires 
are connected to the overhead wires from 
junction boxes up the poles. Thus, in Fig. 
3 is shown one of the lines on the Buffalo 
Railway system, which gives an idea of this 
style of construction, as well as the use of 
the large cars, which are 36 feet over all. 

The cost of overhead construction may 
be about summarized as follows: 

Line construction per mile, complete, 
including track bonding, plain pole work, 
cross suspension or bracket with feed wire, 
$2,000 to $2,500; with sawed and painted, 
poles, $2,500 to $3,000; iron poles, cross 
suspension, concrete setting, double track, 
feed and guard wires, $6,500 to $7,500; 


for $6,000 to $6,500 per mile, the rail being 
spiked directly to the ties. 

In order to make a summary of the data 
and figures, I will summarize them in a 
practical example. 


AN ILLUSTRATIVE EXAMPLE, 


I propose to take, as the best means of 
illustrating practically, the purchase, equip- 
ment and operation of a street railway sys- 
tem with electricity, a city with a population 
of say 100,000—with a dilapidated street 
railway system, earning a gross income of 
$125,000, to purchase same for $500,000— 
property rights franchises, etc., and equip 
it with 40 miles of single track and 65 elec- 
tric cars. 

CO8T OF EQUIPMENT. 

Steam Plant (1,500 horse-power steam 
plant) : 

Five engines, 250 horse- 

power each, compound 

condensing, size 16 

inches x 82 inches x 42 

inches, with wheels 

weighing 30,000 Ibs.. $32,500 
Eight R. T. boilers, 72 


inches x 16 feet....... 9,600 
Jet condensers. ....... 3,000 
Two boiler feed pumps. 900 
Steam and exhaust pip- 

GE 5 ieccleuet sox see 12,000 


Fiveengine foundations. 3,500 
Eight boiler settings.... 3,200 
Five 30-inch velts...... 
Erecting and starting... 
Freight and miscellan- 

QR viesccvccsecaeds 2,500 


8,500 


Electrical plant : 
Five generators, 200 kilo- 
watts, 7,500...... ee 
Switchboard installation, 


$37,500 


41,500 
Building : 
Power station, including 
stack, traveling crane, 


25,000 


15,000 








é rith cente 28 5 5.5 40,000 
“— with center poles, $4, 500 to $5,500. ‘Teosk eonetvaction ; 
e also append a table which will givea 49 miles girder rail con- 
general summary of the cost of electric struction, ties 24 feet 
equipment of street railway systems, omit- centers, 63 Ib. rail, etc., ‘ 
ting the track construction, which, of course $1.15 per foot. ....... ammaaed 
aa F : ’ Relaying, including pav- 
varies with the number of miles to be ing, etc., at 60 cents 
equipped. yer 126,720 
COST OF ELECTRIC EQUIPMENTS FOR STREET RAILROADS. 
| | | * 
> Capacity . Stati Car Equip- | Line Total 
ot SG. | Pane, |f Gener | Steam |alectrica ments, Car | oreerueaee| aoa 
\e > ors. | e ip- rucks an j 
| BP | Rw. | 7 | SIGE | “iter [Popeeee| muti 
ae apo 
6 | 120 80 | $7,000 | $6,400 | $19,500 | $7,500 | $40,400 
10 225 150 | 11,000 | 10,500 82,500 | 12,500 t 
15 375 240 | 17,500 | 15,000 48,750 | 30,000 | 111,250 
20 450 300 | 22,000 | 17,500 65,000 | 40,000 | 144,500 
30 675 450 | 28,000 | 22,000 97,500 | 9,000 | 287,500 
50 | 1,125 750 | 50,000 | 38,000 | 162,500 | 187,500 | 438,000 
100 | 2,025 | 1,350 | 90,000 | 60,000 | 325,000 | 875,000 | 850,000 

















The above figures are approximate only and based on the best City R. R. practice. 
+ Add 25 per cent. to these figures for Corliss. 


TRACK. 

The track of street railway companies 
before the introduction of electricity was 
more behind the times than any other part 
of their equipment. The old flat rail is 
antiquated and antedated, and in a few 
years its use will be obsolete. The neces- 
sities of electric railway traction—in fact, 
of any traction—have impressed upon the 
street railway companies in their equipments 
the requirement of a good road-bed for the 
successful operation of a road, and we find 
this part of the problem receiving as much 
attention as any with companies who appre- 
ciate fully the work before them. The 
general construction to-day is girder rails of 
from 60 to £0 Ibs. per yard, placed on chairs 
where block paving is in use, with ties 24 
to 3 feet between centers. We find in some 
cases even 90 and 100 Ib. rails used,.but we 
believe in more moderate weight for the 
rails and the ties placed closer on centers. 
We believe this has been the general experi- 
ence in railway work. Such a style of con- 
struction costs from $9,000 to $10,000 per 
mile. In suburban roads, on streets where 
there is no paving, we find the T rail being 
used; the road-bed can be properly con- 
structed on this basis with 45 to 50 Ib. rail, 


Trucking, hauling, etc. 
Ties, including 10 per 
cent. of joint ties, 
130,000 at 40 cents.... 
Ties, including 10 per 
cent. of joint ties, 
15,000 at 70cents...... 


24,000 
52,000 


10,500 
456,100 
Line construction : 
Ten miles iron poles, etc. $75,000 
Ten miles wooden poles, 


SR eee ,000 
115,000 
Car equipment : 
65 electrical equipments 
at $2,000,............ 80,000 
65 car bodies, 18-foot 
body, with open ends. 65,000 
65 trucks at $250....... 16,250 
211,250 
Summary : 
Steam plant. $72,700 
Elect. plant.. 41,500 
Building..... 40,000 
"ae 456,100 
Line construc- 
OR s<seees 15,000 
Car equip- 
ree 211,250 
$936,550 
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100,000 


$1,035,550 


Original purchase. 500,000 


Total cost re-equipped... .. $1,535,550 

Gross income, say, $350,000. 

Net income, say, 35 per cent., equal to 8 
per cent. on cost, on the basis of an invest- 
ment of about one million and a half of 
dollars, and from a property which in many 
instances was hardly earning its fixed charges 
formerly. 

We have here illustrated a practical e. 
ample of what is being done every day in 
this country at the present time in the pur- 
chase and equipment of street railway sys- 
tems. In fact, we find a large number of 
bankers and capitalists giving it their earne-t 
attention as one of the best fields for inves: - 
ment at the present time. 


CENTRAL STATION IN CONNECTION WiT!I 
ELECTRIC RAILWAY WORK. 


We desire to call the attention of centr:| 
station owners to the profit to be made fron 
the furnishing of power in street railwa. 
operation, and also by the combining in 
smaller towns of the street railway com 
panies and electric light companies. Thx 
trouble in most cases in central station 
obtaining contracts for power, outside of 
small roads, has been to convince the rail 
way companies that the electric light station 
can economically and reliably furnish thi 
power, and we must say that in many cases 
their fears are well founded. Therefore, i 
behooves the central] station companies to 
place their generating plants and station 
not only for their own business, but for this 
added business, in such a shape as to remove 
this objection. There is no reason why elec 
tric light stations should not do a large and 
protitable business in this line as well as in 
stationary motor work, for the same factor 
is introduced here and the same reasons wh 
they can safely and profitably furnish this 
power; if they have a station properly built, 
and large enough to add this power, that 
factor is established. If they have a proper 
station operating force, in many cases this 
force need not be added to at all. As to 
what basis this work can be profitably done 
on, we hesitate to state figures, except i) 
specific cases, but will try to give a genera! 
idea of some of them. For many small roads 
power contracts have been taken at so muc!) 
per day, assuming a basis of 100 to 125 miles 
operated. Such contracts have been at 
from $3 to $5 per car. The regular basis 
in accordance with which most street rai! 
way companies make their contracts and 
desire to base their cost of operation, is the 
unit of car mile operated; therefore, mos‘ 
contracts are on this basis. This comes 
down, therefore, to a basis of from thre: 
to five cents per car mile; the latter figure 
we consider excessive, and one which would 
be only made by any company for tempo- 
rary necessities. We know of cases where 
the matter has been carefully considered ani 
the plant properly installed for it, where 
contracts have been made for between 2 
and 23 cents per car mile for 16-foot cars, 
on roads with grades not exceeding 14 to 2 
per cent. In this case, and, in fact, in most 
cases where the closer figures prevail, the 
railway company furnishes the generators 
and the station owner furnishes the steam 
power and all expenses of both steam and 
electric power due to ordinary wear and 
tear. A profitable source of investment has 
been found in the more moderate sized towns 
of, say, up to 30,000 or 40,000 inhabitants, 
in the installation of combined electric rail- 
way and lighting stations; the companics 
either equipping new ones or purchasing old 
street railway systems and dilapidated light- 
ing plants running on an unproductive basis, 
but which have a good franchise and field 
for business. Such companies have proved 
very profitable, as the combining of the 
operating expenses for railway and lighting 


ld 
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station has done much to reduce expenses, 
and in many cases one manager or superin- 
tendent has proved sufficient for the entire 
system. 
What we have tried to prepare here has 
heen, not a paper which will be so attract- 
ve to merely read, but in which will be com- 
pined a certain amount of data information 
vhich will be of use in the further con- 
ideration of the problems herein outlined, 
ind trusting that, if we have accomplished 
‘thing else, we have led you to a profitable 
ine of thought, it is respectfully submitted. 





Central Stations Operated by Water 
Power. 





Y GEO. A, REDMAN, SUPERINTENDENT 
BRUSH ELECTRIC LIGHT COMPANY, 
ROCHESTER, N. Y. 





Vr. President and Gentlemen: 

The purpose of my paper is more to give 
. description of what is being done with 
vater power for electrical purposes in the 
ity of Rochester by the three different elcc- 
ric light companies doing business in that 
ity, and some of my own experience with 
vater power, than to take up your valuable 

me with the technical description of tur- 
jines, which can be gleaned from any of 
he numerous catalogues of turbine manu- 
icturers, which contain full descriptions of 
urbines and their construction. 

The adaptation of water power for elec- 
rical purposes has grown very rapidly 
vithin the past few years; there are several 
causes operating to enbance the value of 
water power, none more so than that of 
lectricity. 

Streams that have had no pecuniary value 
heretofore are now being utilized for the 
purpose of running electrical machinery, 
yet at the same time the supply of water is 
diminishing, caused by the destruction of 
forests, and water right owners in various 
parts of the country are devising means of 
storing water during the rainy seasons to 
furnish a supply during the dry season; also 
storing it in the daytime for night use. 
One large water rigiLt owner in Western 
New York, during the months of July ard 
August, places flash boards two and one-half 
feet high on top of his dam, at an expense 
of $100, and stores up for night use the 
water which is not necessary for him to use 
in the daytime, thereby saving in the two 
months a coal bill of $2,100. 

The Johnstown, N. Y., Electric Light 
Company have improved their water power 
at the Cuyadota Falls by erecting a dam 34 
feet high on top of the falls, giving them 
a total head of 75 feet and nearly doubling 
the amount of power. 

A survey of the upper Genesee River, be- 
tween Mount Morris, N. Y., and the cele- 
brated Portage Falls, has been made during 
the past year for the purpose of establishing 
a reservoir that will furnish the city of 
Rochester 30,000 horse-power more daily 
during the entire year than they have at 
present. 

The earliest forms of water wheels were 
the paddle and flatter wheels that only util- 
zed the impulsive action of the water; these 
were followed by simpler wheels of the re- 
action type and others. 

We now bave the improved forms of the 
Leffel, Victor, Lesner, Success, and many 
others, There is a demand for the best ard 
most economical turbine that can be manu- 
factured. 

Turbines should be built to secure the 
delivery of the water upon the turbine 
without checking the velocity of the water 
more than one-third, and permit the free 
discharge of same after passing through 
the turbine, and to work with as good 
efficiency under part gate as under full gate, 
and to be made of the best phosphor bronze, 
to stand the wear and tear under high heads. 

It is essential in locating central stations 
to be run by water power, to locate them 
where there is no great danger of a flood, 
or so protected by a breakwater as to make 
it perfectly safe, and also to avoid trouble 
with backwater upon the turbines, 

Where a station is situated on the bank 
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of a river it is best to take the water from 
the river by means of a raceway, with the 
headgates parallel with the flow of the 
water, and at times of a freshet or running 
of anchor ice, it will more than pay any 
expense incurred by so doing. 

The raceway should be of a sufficient 
depth aad width to permit the water to flow 
not more than 90 feet per minute, and a 
waste gate should be placed in the side or 
end of the race to use in case of emergency ; 
and when cleaning out the raceway a rack 
should be built across the race to prevent 
driftwood and other rubbish from passing 
into the turbines. 

For that purpose I would recommend a 
rack built of iron slats two inches wide, 
one eighth of an inch thick, and placed five- 
eighths of an inch apart on seven-eighth 
inch iron rods, at an angle of 45 degrees. 
Particular attention should be taken to keep 
the rack clean by raking. A trough or plat- 
form should be placed over and immediately 
back of the rack to rake the rubbish and 
anchor ice into, and so arranged that a 
current of water from the race will pass 
through the trough and carry off all of the 
rubbish, etc. For any station that is using 
100 horse-power or over, it will be a great 
saving in labor to them and pay well for the 
extra expense. For winter service a boom 
should be placed in front of the headgates, 
and the current will carry off a large portion 
of the anchor ice and other floating objects. 

The headgates shou!d be built to work 
with a rack and pinion; also a roller should 
be placed back of each gate stem to facilitate 
the handling of the gate. 

The gates should bave a protection built 
over them, to protect the gearing from the 
storm. In a cold climate, where the gates 
are apt to be frozen in, salt is essential in 
freeing them from ice, all headgates and 
timbers should be of the best quality of oak, 
and should be well bolted, and not less than 
two gutes to one raceway. The tail race 
should have not less than two to three feet 
of dead water when the wheels are not in 
motion. 

Where the tail race runs under the station, 
cement floors should be laid to prevent 
moisture in the station ; a floor of that ma- 
terial will soon pay for itself. 

Vertical turbines should be placed so 
that the steps are covered with water at all 
times. In adapting turbines to very high 
heads, or to conform to location, it becomes 
necessary to set the turbines above tail 
water, and conduct the water away from the 
turbines, through a draft tube; the same 
depth of pit and area of discharge is required 
where a draft tube is used, as would be 
when the turbines are set at the bottom of 
the fall; the mouth of the draft tube should 
always be submerged about six inches in 
standing tail water. ltis claimed that draft 
tubes can be used 30 feet in length. Ido 
not think a draft tube more than 18 feet in 
length should be used, on account of the 
difficulty in keeping the tube airtight, for 
if the tube leaks the vacuum is imperfect 
and there will be a great loss of power, and 
where steps are uscd they will be apt to ke 
burned out. 

When possible, I would advise horizontal 
turbines to be used, as they are easier taken 
care of, and many of them are used without 
any steps. The burning out of steps is an 
expepseand annoyance. One of the greatest 
advantages in the horizontal turbine is that 
the dynamo can be belted direct to the tur- 
bine sbafting, ard is in some cases coupled 
direct to turbine, making a good percentage 
in economy in power and avoiding the use 
of gearing, and I deem it advisable to put 
in a number of small turbines, instead of 
one large one; in case of a break-down, 
they are more easily repaired and cause less 
delay to customers. 

In the old station of the Brush Electric 
Light Company, of Rochester, the vertical 
turbines caused considerable annoyance in 
the burning out of steps and stripping of 
the gears; so much so, that it became nec- 
essary to support the vertical sbafting with 
water cushions. For wooden steps we have 
had the best success with lignum vile. 

In my opinion, governors for the turbines 


are necessary and will govern any slight 
variation of load under high head, but where 
one-third or over of the load is thrown off 
or on suddenly, it is necessary to handle 
the gate by hand, as under the above cir- 
cumstances the turbine is apt to slack down 
or run far above the normal speed, as the 
case may be; in the latter case causing the 
burning out of lamps and armatures. The 
governors should be placed as near the tur- 
bines as possible to save lost motion in the 
gate shafting and avoid the use of gearing as 
much as possible. 

We have two governors in use in our office 
building under a low head of 16 feet, and 
they govern the turbines under all circum- 
stances in quite a satisfactory manner. 

The decided advantage of a water power 
station over one run by steam power, is not 
only one of economy in the saving of the 
expense of coal, but the station and ap- 
paratus can be kept cleaner and cooler, 
thereby saving considerable in expense of 
repairs, and it is also far more pleasant for 
the employés. 

The Brush Electric Light Company, of 
Rochester, purchased the e.tire lower Falls 
of the Genesee River (which is about two 
miles from the business ccnter of the city) 
some nine years ago, at that time it was 
looked upon by many as a piece of folly, to 
think of running dynamos there, on account 
of the distance from the business center of 
the city and the dampness around the Falls. 
Notwithstanding the adveise opinions, thcy 
erectcd two buildings on the west side of 
the river above and near the brink of the 
Falls, and put in two 3014 inch Leffel, two 
20 inch Victors and one 40 inch Leffel tur- 
bine, the first four mentioned turbines, under 
94 feet head, and the latte: under 28 feet 
head, with a total of 2,500 horse-power. 
After running this power for five years they 
built a new station and leased their old 
power to different parties fur pulp and flour 
mill purposes. 

The new station is a three story stone 
building, 45 feet wide and 90 feet long, with 
a two story brick addition 42 feet wide and 
80 feet long, and located at the foot of the 
Falls on the east side of the river. The tur- 
bine capacity consists of 15 double 15 inch 
horizontal Lesner turbines under 90 foot 
head, with 14 foot draft tubes, a total of 
3,360 horse-power, using 6.95 cubic feet of 
water per minute per horse-power; have had 
but one turbine damaged to any extent in 
four years. The turbine casings are placed 
on iron girders with the ends of the girders 
resting on solid rock. 

The amount of floor space occupied by all 
of the turbines is four feet by 38 feet ; the 
weight of each turbine is 196 pounds, lessthan 
one pound to a horse-power; each turbire 
is placed in a separate division of the casings 
an1 the shaftings extend through the shaft- 
ing room, upon iron bridge-trees, with seven 
feet and six inches between journals, and the 
dynamos are belted direct to the turbine 
shafting; the sbafting runs at 800 revolu- 
tions per mizute, with 25 inch pulleys on 
the turbine shafting and 24 inch on the 
dynamos ; we use untried beef tallow for 
lubricating and are well satisfied with its 
results. The turbine gate shafts and gov- 
ernors are placed in the dynamo room at an 
average distance of 14 feet from the tur- 
bines, where they are easily handled by the 
attendants. AA tell-tale is pluced in the 
shafting room, connected to a float in the 
trace above the Falls, which shows the 
height of water in the race at all times. 

The water is taken into the raceway 
about 80 feet above the Falls; the race is 32 
feet wide, and five feet six inches deep and 
cut through the solid rock; there are four 
headgates with a house built over them; a 
wooden diagopval rack is placed in the race 
near the spillway to assist in freeing the 
race from anchor ice; the spillway is six 
inches deep and 32 feet long. The waste 
gates are placed next to the spillway and 
are three feet six inches wide; there are 
two of them. In front of and near the 
top of the penstocks an iron rack is built 
according to dimensions given ; also a rub- 
bish trough. 

There are three iron penstocks, six feet 
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in diameter and 80 feet high, built of three- 
eighth inch boiler iron, with a gate to each 
penstock. 

There are five elbows to each penstock, 
leading to as many turbines, with an iron 
slide gate to each elbow; in addition, each 
turbine has a register gate, thereby permit- 
ting the repairing of any one turbine with- 
out interfering with the running of the 
others. A turbine can be taken out and 
another put in its place in 25 minutes. 

Cement floors are laid in the shafting and 
turbine rooms. 

There are three tail races, extending under 
the entire length of the main building; each 
race is nine feet wide and six feet and six 
inches deep. 

As a reserve power, when making repairs 
and cleaning the raceway, we have a 600 
horse-power Cooper Corliss engine ; in the 
past year it has been necessary to use it but 
a few days. 

For fire protection, two-inch iron pipes 
are run from the penstocks through both 
buildings, with four lines of hose attached 
at all times; the hose is tested once a week; 
in addition to the hose, a dozen fire pails 
filled with water and placed in different parts 
of the station are kept in readiness, and are 
uct permitted to be used for any otber pur- 
pose. 

A record is kept of the time of starting 
and stopping of each turbine, also the speed 
and load on same, and any variation in 
height of water, and all repairs that are 
made. In addition to the above records, the 
day and night whcelmen report the condition 
of the power at the time they are relieved. 

There are nine men employed at the sta- 
tion, five of them in the dynamo depart- 
ment and four in the water power depart- 
ment. 

We have in service 30 dynamos; three 
of them are run without any stoppage and 
the balance of them on an average of 13 
hours per diem. 

A record book is kept in the dynamo 
room, in which entries are made of the time 
of starting, stoppiog, speed and load of each 
dynamo, also all repairs of every description, 
all accidents to either machinery or circuits, 
nature, time and cause of same. 

All the circuits are tested five times daily, 
and the tests and time of same-entered in 
record book. 

By the means of water power the com- 
pany is enabled to furnish cheap and satis- 
factory light and power at the following 
rates, viz. : 

City arc lights, all night and every night, 
27 cents per night ; Commercial arc lights, 
all night ard every night, 40 cents per 
night; Commercial arc lights, evening, 25 
cents per night; Commercial arc lights, 
evening and all day, 40 cents; 14 horse power 
motor, $18 per annum; 4 horse-power 
motor, $48 per annum; 1 horse-power 
motor current, $72 per annum; 2, 4 and 6 
horse-power motor current, $50 per annum, 
per horse-power ; 8, 10 and 15 horse-power 
motor current, $40 per annum, per horse- 
power; 14 horse-power fan motors, $15 
per season, from June 1 to October 1; 
16 candle-power incandescent lamps, $5 to 
$12 per annum ; 25 candle-power Bernstein 
lamps, $12 per annum; 50 candle-power 
Bernstein lamps, $24 per annum; 100 can- 
dle-power Bernstein lamps, $48 per annum. 

The rates I have mentioned are for arc 
circuits; our rates for current on 500 volt 
constant potential circuits are as follows, 
viz.: 1 horse-power, $48 per annum; 2 
horse-power, $96 per annum; 5 horse- 
power, $180 per annum; 8 horsepower, 
$240 per annum ; 10 horse-power, $300 per 
annum; 15 borse-power, $450 per annum; 
20 horse-power, $600 per annum. 

We operate a total of 832 motors, of which 
196 are fan motors, 1,396 arc, 185 Bernstein 
and 200 Swan incandescent lamps. One 
motor circuit contains 26 miles of outside 
wire and 8941, horse-power ‘‘C. & C.,” one 
2 horse-power and one 4 horse-power Brush 
motors, and is run with a No. 8 Brush arc 
dynamo. We have one 40 K. W. 500 volt 
**C. & C.” generator in service, on an eight 
mile circuit, with 48 horse power in motors 
in use; the ammeter averages 29 amperes, 
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We experience no difficulty in running same 
with our power. 

The rebate for poor service during the 
year ending December 31, 1890, was one 
one-hundreth of one per cent. of the gross 
receipts, and the uncollected accounts for 
the same period was one tenth of one per 
cent. of the gross receipts. 

The Edison Electric Light Company have 
recently erected a three story stone station 
at the foot of the upper Genesee Falls, on the 
west side of the river, and have at present 
two double discharge Leffel mining wheels 
under about 90 feet head, giving 600 horse- 
power, and are placing two more of 400 
horse-power each. In addition, they have a 
fine steam station in the center of the busi- 
ness district. Incandescent 16 candle-power 
lamps are furnished at one cent per lamp 
hour; arc lamps for city use, 2814 cents per 
night; municipal incandescents a six cents 
per night. The latter they are partially re- 
placing with arc lamps. They have in cir- 
cuit 105 arc, 805 municipal and about 13,500 
16 candle-power incandescent lamps. 

The Rochester Electric Light Company's 
plant is situated at the upper Genesee Falls, 
on the east side of the Genesee River, near 
the business center of the city. 

The station is three stories in height from 
the top of the Falls, with the wheel-pit un- 
derneath, blasted out of solid rock 95 feet 
in depth. They have five Leffel horizontal 
turbines; four are 23 inches, and the other 
3014 inches in diameter, with a total of 1,500 
horse-power, under a head of 86 feet and 
eight inches. 

The penstcck is a steel pipe seven feet 
in diameter; the power is transmitted to five 
shafts 80 feet above by belts 173 feet in 
length, running at a speed of 7,200 feet per 
minute. 

The dynamo room is directly over the 
shafting, from which all of the dynamos 
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arc isolated plant run by water power in 
Rochester, some 500 incandescent and 25 
arc lamps, making a grand total of 1,991 
arc and 16,640 incandescent. The popula- 
tion of Rochester is 135,000, making a very 
high average per capita. 


All, Iam sure, feel the very great neces- 
sity fora more comprehensive and uniform 
system of accounts. 

A system that will show the exact cost per 
unit of their output. 

A system that, being kept uniformly by 
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At present no two keep their accounts 
alike, hence, comparison with each other is 
out of the question. 

The principal function of accounting is 
to bring out the fact that the average cost 
of certain items of expense per unit of out- 
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Uniformity in Method of Keeping Cen- 
tral Station Accounts, 





BY J. J. BURLEIGH, CAMDEN LIGHTING 


HEATING COMPANY, 
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all, will give managers an opportunity of 
comparison with each other. 

This knowledge of cost per unit of out- 
put is particularly felt at this time, since 
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put in one station exceeds the average cost 
per unit of the same items of expense in 
another station, and the accuracy of these 
averages depends entirely on the uniformity 
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400 horse-power engine. The city lights are 
being furnished at 27 cents per ligbt. 

In addition to those I have mentioned, 
there are five incandescent plants and one 


Kansas City meeting, absolutely nothing has 
been accomplished towards a uniform sys- 
tem of accounts or a classification of ex- 
penses, 


nearly all central stations are in direct and 
active competition with other illuminating 
companies and with other means of supply- 
ing power. 


of accounting. Great differences in these 
averages would prompt an inquiry as to the 
cause, and if the circumstances did not war 
rant higher averages, steps could be taken to 
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reduce the cost of these particular items 
To make these comparisons of any value 
to those desiring to make use of them, a uni- 
form classification of accounts should be 
adopted, and toinsure accuracy, the different 
items of expense, chargeable to the different 
iccounts, should be specified. 

The operating accounts proper embrace 
the current working expenses and the cost 
f keeping in good order the original plant. 

The company with which I am connected 
ive classified their accounts. 

All expenses that are naturally or entirely 
harged to either arc lighting, incandescent 
ighting or power, are entered in their re- 
pective columns; expenses that are not 
ntirely charged to any one service are ap- 
nortioned on horse-power output basis, mak- 
1g the division as between arc, incandes- 
ent or power, in the proportion which the 
orse-power used for each bears to the total 
iorse-power output. 

For the proper division of those accounts 
ot chargeable entirely to any one of the 
yrincipal departments; for example, the 

‘tal output of the station being 1,000 horse- 
,ower, the company operating 500 arc ligtits, 
» 500 incandescent lights and 250 horse- 
ower for power, the division of a bill for 
oiler repairs, engine repairs, fuel and similar 
evisable accounts, would be 4 arc lighting, 
incandescent lighting, } power. 

The division to be accurately determined 
ach month. 

No intelligent economy can be practised 
vithout a thorough knowledge of the cost 

) the past and a comparison of the same 
vith the present outlay. Constant compari- 
m of accounts tend to economy. The ex- 
erience of other companies is a good guide 
ind would be found of great utility. 

I would like to urge upon the convention 
he importance of the adoption of some 
uniform classification of expenses that they 
an recommend to central station managers 
for their adoption. 

It does not follow that central station 
nanagers are to expose their books in detail, 
but to so prepare their accounts that they 
an give the secretary of the National Asso- 
iation replies to such questions of cost per 
unit as would be proper to exhibit to the 
other members. 

Such statistics would be of the greatest 
interest and value; indeed, it would be of 
more value than all the other papers com- 
bined. 

I have a station producing are and incan- 
lescent light and power, earning a moderate 
dividend for its shareholders, but I have 
nothing to guide me as to how my expenses 
per unit compares with other central sta- 
tions. I would give much for such informa- 

tion. 

Therefore, I conclude that this is one of 
the most important subjects that can engage 
the attention of the Association. 


Some Details of the Care and Manage- 
ment of an Are Lighting System, as 
Practiced in the “ Municipal,” 
of St. Louis. 


BY JAMES I. AYER, BEFORE THE NATIONAL 
ELECTRIC LIGHT CONVENTION. 


As central station men, it seems to me 
that we should demand of each other as 
much knowledge of the practice and ex- 
perience as is practicable to give. In fact, 
if this Association is to be useful, our meet- 
ings should be largely *‘experience meet- 
ings,” and the practical experience of those 
engaged in the development of the lighting 
and kindred industries, if given liberally at 
each meeting, would be followed closely 
by those interested in the production of 
electrical apparatus and supplies, and 
would do much to advance the business 
and improve appliances. Believing that 
we are here, as.central station managers, 
for mutual improvement and for the free 
interchange of ideas and experience, I have 
presumed to present you with a limited, 
though doubtless dry, outline of the prac- 
tice which obtains in the central station 
under the writer’s charge. 

The station, as designed, has a working 
capacity of 6,000 arc lights, and is now 
operating daily 3,500, and about 200 con- 
stant current motors ; 2,000 of these lights 
are distributed over an area of 60 square 
miles, suspended between and from poles 
50 and 65 feet in length, at a height of 
from 35 to 50 feet above the roadway, an 
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average distance apart of about 900 feet, 
and used for street lighting. The motors 
and about 1,500 lamps are operated for the 
usual varied service of private consumers; 
69 circuits supply the lamps and motors, 
containing about 1,200 miles of wire and 
supported on 12,000 poles. 

For generating the current, we have six 
600 horse-power Corliss engines, which 
drive 300 feet of shafting, from which are 
driven sixty-five 60 light, and twelve 80 
light, 2,000 candle-power arc dynamos. 
The arrangement of the dynamos is such 
that we have ample room for the care of 85 
machines on a floor space of about 100x45 
feet, and are able to operate a large number 
of dynamos with a very limited amount of 
help. Four boys and one young man of 
very limited experience care for all the 
machines during the night, in an entirely 
satisfactory manner ; while a suitable man, 
with three assistants, give the necessary 
care to the dynamos during the day. 

Thirty-one trimmers, with horses and 
carts, travel about 500 miles a day to renew 
the carbons in the street lamps. The aver- 
age number of lamps to each of these trim- 


hended by them. To get the best results, 
each man requires clearly written rules, as 
few of them as possible, and their rigid en- 
forcement. In all practice this is the wise 
way to put it; but it is absolutely neces- 
sary that it be so with a large force, where 
many of the men do their work independ- 
ently, and free from the constant super- 
vision of a foreman. 

In the room used as an office at the sta- 
tion by the inspectors and foremen are city 
maps, mounted on boards, where the loca- 
tions of the lamps are indicated by tacks 
and the circuits by strings. For the central 
part of the city, where there are many cir- 
cuits on the same line of poles, each circuit 
is shown on a separate map of that section. 
A number of printed slips, which represent 
a pole with cross-arms, indicate the location 
of the wires on the poles on the different 
streets traversed by the different circuits. 
Any change of circuits is noted on a sepa- 
rate blank when the work is ordered, and 
when a the maps are corrected to 
correspond. It takes but a few days fora 
man to become quite familiar with the cir- 
cuits, by keeping them so conspicuously 
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mers is 68. Sixteen trimmers care for the 
1,500 commercial lamps. Five inspectors, 
or troublemen, with carts and horses, care 
for the lines night and day, answer fire 
alarms, locate faults and correct minor 
troubles on the lines. Two day and two 
night inspectors care for the commercial arc 
and 2,500 incandescent lamps. A stable of 
20 horses, in addition to the 40 horses owned 
4 the trimmers and inspectors, is required. 

e maintenance of 60 vehicles justifies a 
blacksmith and wagon shop, which, with 
the stable, require the service of eight men. 
Two men care for the shafting and three 
engineers and four oilers for the engine 
room. In the boiler house, where there are 
nineteen 300 horse-power boilers, there are 
two pump men, with two assistants, 12 stok- 
ers, one boiler cleaner and six coal shovelers. 
These, together with an average force of 35 
line and ground men, foremen, chief trim- 
mer, chief inspector, superintendent of 
lines, storekeeper, repair shop employés, 
carpenters, clerks, etc., constitute a force of 
about 170 men. A very large per cent. of 
these men are called upon to perform duties 
that are simple, yet, because of their ex- 
treme newness, are not thoroughly compre- 





placed. In large stations this method of in 
dicating circuits is almost indispensable, and 
will prove of great value if used in smaller 
ones, 

For testin ae wes we have a portable 
tachometer for indicating speed, two Thom- 
son indicators for the engines, a recording 
steam gauge, two standard ammeters and 
a voltmeter reading to 5,000 volts for the 
dynamo room; on each circuit a spring 
socket for attaching ammeters and a current 
indicator for indicating the direction the 
current is flowing through the circuit ; near 
the lightning arresters on the upper floor, a 
owtehbeusd specially arranged for testing 
only ; a wheatstone bridge, magneto bells, 
etc. The engines are indicated once each 


day. 

eindieniens boiler tests are made every 
month to see that the quality of coal is main- 
tained at the standard. All the circuits are 
tested four times eachday. All live circuits 
during the day are tested for grounds, and 
all others for apparent open circuits as well. 
In addition to this, all circuits are tested 
while alive by taking volt and ammeter read- 
ings. simultaneously. The number of miles 
of wire and number of lamps being known, 
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any material increase in the energy consumed 
gives evidence of a fault not always easily 
discovered by other methods. In testing 
for grounds on circuits not alive, a strong 
magneto bell is used. For all other testing 
a battery current of from 30 to 50 volts is 
used, and the circuit is required to pass at 
least one ampere to operate an ordinary call 
bell. When this bell is placed in series with 
a circuit which has more resistance than will 
pass this current at the pressure, the circuit 
is at once inspected and the fault located. 
In locating the trouble, one side of the bell 
circuit is connected to the line and the other 
to earth. The inspector or trouble man car- 
ries a similar bell with him, which he con- 
nects in series with the earth and line at 
various points, until the fault is located. 
The value of circuit testing with low volt- 
age is keenly appreciated by those who have 
practiced it. When the circuits are alive, 
ammeter readings are recorded every two 
hours, and all readings are from the same 
instruments. These instruments are ar- 
ranged so as to be read singly or in series, 
and one is used to check on the other. The 
value of first-class instruments in plants of 
any size cannot be over-estimated, and should 
be in daily use in all stations, rather than 
the makeshifts generally supplied. 

The stopping and starting of engines and 
boilers, pumps, dynamos, circuits, etc., are 
all recorded on reports made by those in 
charge of the different departments. Each 
inspector, trimmer, line foreman, store- 
keeper, and all heads of departments make 
daily reports of work done, and time and 
material used by them. Each trimmer is 
charged with a certain number of demerits 
for each fault on his route, such as defective 
or dirty lamps, broken or dirty globes, car- 
bons used in excess of the required number, 
etc., and each month prizes are awarded to 
those having the best records. 

The advantage of using vehicles for trim- 
mers for all street lighting work is being 
recognized. Provide a man with proper 
appliances and your service will improve. 
He cannot carry all that he should and walk 
long distances, nor wil’ he take the same 
care when he is worn out with tramping that 
he otherwise would. We find it desirable 
for the trimmer to own and care for his own 
horse, while the company provides a suitable 
vehicle and harness, which he turns into the 
stable once a week for inspection, cleaning 
and repairs, when needed. 

We select from our line men those whom 
we class as inspectors or trouble men, who 
are equipped with a light-running cart, with 
a suitable place for the storage of all tools 
necessary to use in an emergency. In addi- 
tion to the special duty required of them 
during storms or at fires, these men correct 
all minor troubles reported to the office from 
various sources. During the first year’s 
operations the average time lost, due to 
open circuits at night—that is, the average 
time lost from the time the circuit was 
opened until it was closed and the lights re- 
stored—was an hour and five minutes, not- 
withstanding that all circuits are more than 
10 miles in length. When these troubles 
occur, it is almost always during a storm, 
but the conveyances with which they are 
provided and their thorough knowledge of 
the circuits enable them to become very ex- 
vert in locating and correcting troubles. 
Eeotes the past year nearly 15 per cent. of 
all the calls answered by our trouble men 
were to correct troubles on the lines of other 
companies. Because we have wires all 
over the city, the police, and the public 
generally, think that all the wires belong to 
us, and, when they discover any trouble 
with them, are very apt to report the same 
by telephone to our station. During the 
entire 24 hours there is always one man on 
duty, ready to answer just such calls and 
correct the troubles. 

1 are lamps before leaving the station 
are placed in a test rack, where they are 
supplied with a current maintained abso- 
lutely constant. Voltmeter readings are 
noted soon after the lamps have been lighted, 
when the carbons are about half consumed, 
and also when they are burned quite short. 
During the early part of the burning the 
lamp is adjusted so that the readings, taken 
at three different points, give an average 
reading of 46 volts. In case of double 
lamps this work is carried out on both rods. 
This extreme care in regard to adjustment 
we regard as absolutely necessary. If a 
lamp is permitted to consume its carbons 
any fault which would not be discovered 
with a brief test is quite likely to develop. 
To determine the length of arc by the cur- 
rent and voltage is more likely to result in 
uniform lamps than when tested by the eye. 
With 10 lamps, adjusted to burn at an aver- 
age of 46 volts, with 9.5 amperes, the aver- 
age number of watts per lamp was 436. 

ithout changing the adjustment of the 
lamps the current was increased to 9.8 am- 
peres, and there was an average consump- 
tion of 524 watts per lamp, an increase of 
20 per cent. of energy; and by increasing 
the current to 10 amperes the average num- 
ber of watts per lamp was 550, the average 
voltage 58, the increase above normal being 
33 per cent. That means 33 per cent. more 
coal, 33 per cent. more work at your dy- 
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namo, 33 per cent. les. c»pacity in your 
dynamo, and probably 83 per cent. less life 
in your armature. One is apt to think that 
the difference between 8.5 and 10 amperes, 
when supplied to the lamp, is only a differ- 
ence of 5 or 10 per cent., which is not very 
serious. This would be true if the lamp 
were adjusted each time for the ampere 
current it was to be operated with. To 
those who have not made this experiment, 
perhaps, a portion of the mystery as to 
where the coal goes will be cleared up. By 
using the ammeter and voltmeter for ad- 
justing the lamps, and then seeing that the 
circuits are provided with the same ampere 
current indicated by the same ammeter, one 
will be apt to bring about like conditions in 
all lamps; at least they are more likely to 
be uniform than if penta ammeters 
are used on each circuit. By reference to 
this statement relative to the amount of 
energy consumed by change of current, it 
will be easy to see how expensive one or 
two low lamps would be on a circuit where 
the operator, to correct the trouble, sup- 
plies them with current enough to make 
them bright. Of course, it is understood 
that better service as well is obtained by 
operating the circuits with no more current 
than that for which the lamps are adjusted. 
In this connection, I believe it is proper to 
again call attention to the well-worn suod- 
ject of connections. <A great deal of time 
and trouble is spent in soldering joints, and 
when the lines are led to the lamp they are 
apt to be poked into the binding posts, held 
with set screws indifferently tightened, and 
between these binding posts and the lamp 
connections proper there are perhaps three 
or four, if not more, indifferent contacts, 
all of which look very well in the factory 
but are very bad after a few months’ serv- 
ice. Hanger-boards should be used which 
have the line wire soldered to connections 
which cannot get loose. In our practice we 
accomplish this by using about 18 inches of 
flexible insulated cable, which is soldered 
to the hanger-board binding posts at the 
station (cut-out boxes are treated in the 
same manner), leaving the lineman nothing 
but an ordinary line joint to make, which 
can be easily done outside. Where lamps 
are suspended from the hanger-boards by 
the hooks which conduct the current we 
always insist on some character of second 
connection being made to the lamp besides 
this. A simple way to do this is to take 
some small wire and tie the hook to the 
loop, in much the same manner as you 
would with a piece of twine. We have no 
screw connections anywhere in our circuits, 
and with a little ingenuity and care they 
can be avoided always in arc-lighting cir- 
cuits. By the use of a special socket in 
each circuit for connecting an ammeter we 
are able to take the readings with volt and 
ammeter and get a correct indication of 
the actual consumption of energy on a cir- 
cuit while in operation. With the data 
relative to the number of lamps in service 
and the number of miles and size of wire, 
we are able to discover any excessive con- 
sumption of energy and prevent the de- 
velopment of a series of little faults, which, 
in a short time, grow to be very serious 
ones, if permitted to continue. Usually 
these readings are taken on each circuit 
three times a week, and during the time 
these observations are made indicator cards 
are taken from the engines. From these 
two sources we get the actual consumption 
of electrical energy per circuit and per en- 
gine. ‘We also get the indicated horse- 
power. From a set of 11 observations 
tuken from July 30 to August 28, at 
various hours during the night run, the 
station shows an efficiency, between indi- 
cated horse-power and_ electrical _horse- 
power at dynamo terminals of 74.9 per 
cent., ranging from 70.3 per cent., the low- 
est, to 77.5 per cent., the highest efficiency 
shown. The circuit readings indicate an 
average consumption of energy per lamp of 
about six-tenths of an electrical horse-power. 
The average indicated horse-power is about 
eight-tenths per lamp. A good condition of 
the circuits is maintained constantly, be- 
cause any neglect in any department is 
quickly shown by the data obtained from 
our records, Some months ago, when press 
of business caused the measurement of cir- 
“cuits to be neglected for a few weeks, the 
writer discovered an increase of over ten per 
cent. in the consumption of fuel, when there 
should have been a slight decrease. An in- 
vestigation showed that an accident to an 
ammeter had caused a false reading, which 
increased the cost of fuel alone about $16 a 
day. The difference in the appearance of 
the lamps was not such as ‘to call forth 
special comments then by those interested, 
yet, when the fault was discovered, it was 
remembered that some seemed to have been 
.burning high for a week or two. On sub- 
urban circuits, on long loops, it is our prac- 
tice to place cut-out boxes on the pole 
where the line branches. This saves a great 
deal of time in locating troubles; but, let 
me add, that unless a thoroughly water- 
tight and substantial cut-out is used, it will 
prove more of an annoyance than an advan- 
tage. A log of each circuit and dynamo, 
as well as of engines and boilers, is a very 
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satisfactory and desirable part of the rec- 
ords, and will frequently assist materially 
in locating troubles and saving expense. 
Throughout the country it is almost the 
universal practice to wire for arc lights 
without cost to the customer. There is no 
valid reason for this custom, and for more 
than a year it has been our custom to charge 
for cost of labor, with the result of reducing 
expenses more than $600 per month. In every 
case where lamps are discontinued in the 
Spring we require a contract for Fall and 
Winter service, else the wires are removed 
when the lamp is taken down. We invari- 
ably cut down the line between the house 
and pole where the service is discontinued 
for the season, though it is to be renewed 
later. To induce annual contracts, a rebate 
of five per cent. is given at the expiration 
of the year, and is found to work to advan- 
tage. 
here are very many details of .construc- 
tion, as well as of office work, which could 
be referred to, if it were not that this paper 
is now too long; but I will be glad to fur- 
nish a copy of ‘‘general instructions to em- 
ployés,” used in the government of this 
plant, which refer to and bring out some 
points of management which are not. men- 
tioned here, to those who care for them. 





Different Forms of Carbons Used in Are 
Lighting. 





BY W. C. WARNER. 





In the period just proceeding the intro- 
duction of the arc electric lighting commer- 
cially, experimenters and inventors had 
brought forward numerous plans, ideas and 
theories regarding the size, form and man- 
ner of using carbons, and in view of the fact 
that no reasonably cheap method of generat- 
ing the electric current then existed, a sur- 
prising amount of attention was given to the 
subject, and the developments of the art, 
shown by many publications, form no small 
part of our history of arc lighting. 

It is not my purpose to dwell at length 
upon the history of carbons generally, but 
rather to touch lightly on some of the more 
notable forms known at the time of which 
I am speaking, and then to pass on to a 
consideration of the utility and practical 
results obtained with the different forms of 
carbons in use at the present time, paying 
special attention to the matter of form and 
size as‘affecting the results. 

The form of a cylinder or pencil, it is note- 
worthy, was that used by Sir Humphrey 
Davy, in his earliest experiments, and he 
even devised special holders or claims to 
retain the carbon pencils in all alignment 
and facilitate their adjustment with a view 
of maintaining a constant and steady light. 

Archereau subsequently adopted the pen- 
cil form of carbon and used it in his lamp 
now so justly considered as the first practi- 
cal arc lamp; it does not appear, however, 
that he turned his attention particularly to 
the matter of form. 

Wright and others stand on record as 
experimenters with carbon disks brought 
edge to edge and made to rotate as they 
were consumed, and the combination of a 
disk placed on edge above a vertical pencil 
of carbon was also tried at this early date. 

Wallace and Farmer made use of broad, flat 
plates of carbon, placed in a vertical plane, 
one above the other, the arc forming between 
the edges as they were drawn apart and 
shifting back and forth from one end of the 
plates to the other. Another inventor, at 
about this same date, placed flat plates of 
carbon side by side with the arc forming at 
the upper edges of the plates and an inter- 
vening insulation of some refrectory ma- 
terial, the arc forming at the upper edges 
of the plates and gradually consuming them. 

Jablochoff, in 1876, introduced his well 
known electric candle, a form of arc lamp 
in which cylindrical carbons are employed, 
placed in a vertical position and held sepa- 
rated by a thin filling of refractory insulating 
material. 

Now, when we look back at the work of 
these early inventors and consider what 
special object they had in mind in making 
their experiments, it is at once apparent that 
it was continuity of action, and it stands on 
record that they met with fair success, so far 
as the feature is concerned, some of the 
lamps being capable of 20 hours burning 
without attention. 

In 1874 Mathias Day produced an arc 


lamp in which two cylindrical pencils were 
placed in the upper holders and two in the 
lower holders, the upper ones occupying a 
plane with the lower and directly over them. 
Here the avowed object of the invention was 
to secure long-continued operation of the 
light without requiring attention, and it is 
certain that he accomplished it in a very 
creditable and ingenious manner. 

Coming now to the time of the commer- 
cial birth of are electric lighting, we find 
Jablochoff in the lead, closely followed by 
Brush and Weston, each making use of the 
cylindrical form of carbon pencil and turn- 
ing their attention most assiduously to the 
feature of continuity of operation, the first 
move being an increase of the length of the 
pencils. Carré, a French manufacturer, at 
this time became prominent as a maker of 
carbons, and succeeded in producing pencils 
about ,% inches diameter, and 32 inches in 
length, and it was thought by the use of 
lamps of suitable length these long carbon 
pencils could be advantageously used when 
long-continued burning was a necessity, but 
owing to the difficulties encountered in the 
manufacture and also trouble in maintaining 
proper alignment for the carbons, a length 
of 22 inches was soon settled_upon as most 
practicable and convenient. 

As the business increased and the demands 
became better understood, the inventors 
again essayed to solve the problem of con- 
tinuity of action, but, in many cases such 
attempts were but returns to old forms and 
methods, and did not result in any practical 
advance. 

Various forms of double carbon lamps 
were introduced, and, fora time, these were 
thought to be the only practical and com- 
mercially successful way out of the difficulty, 
but more recent developments have shown a 
far simpler and better way, and one further- 
more, that cannot fail to impress the practi- 
cal electrical engineer. Irefer to the simple 
expedient of using a carbon pencil of § inch 
diameter 14 inches in length in an ordinary 
single carbon lamp. It is true that this is 
not new, and that carbon pencils of such 
size, or even greater, were tried long ago ; 
nevertheless, the introduction of carbons of 
this size and form has a very great bearing 
on the commercial side of the situation, but, 
before going into that matter, I wish to say 
a few words regarding the lighting efficiency 
of $ inch carbons. 

Having noticed that the question had 
been raised as to whether these carbons 
would give as much light for a given ex- 
penditure of electrical energy as would 
those of one inch diameter, I tried the fol- 
lowing experiments : 

Two single lamps were connected in 
series in an arc circuit, one being supplied 
with § inch carbons 14 inches in length, the 
other with 4 inch carbons 12 inches in 
length. Around each lamp was branched 
a voltmeter indicating the voltage. The 
lamps were then adjusted until they 
had the same voltage, and as current 
was, of necessity, the same in each, it 
was a safe conclusion that equal amounts 
of energy were being supplied. Photo- 
metric comparison of the two lights was 
then made at the horizontal and at many 
different angles above and below, with the 
result that no perceptible difference could 
be found in the power of the lights. Dur- 
ing the tests the current was maintained 
as constant as practicable and care was 
taken to base the comparison on an average 
deduced from a large number of readings. 

Now, while this matter of lighting effici- 
ency is one that concerns the people operat- 
ing electric plants, it does not interest 
them to the extent that other features 
upon which I have yet to touch, may, as I 
happen to know that the management of 
lighting stations look long and lovingly on 
any plan that seems to give good promise of 
reducing running expenses. To begin with, 
there is the difference in first cost between a 
single and a double carbon lamp, and the 
difference in the expense for repairs and 
attendance, these items varying, of course, 
with the different lighting system. Still 
another important saving is in the cost of 
carbons, the cost for a given number of 
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hours run being fully 30 per cent. greater 
with 4 inch than with 4 inch carbons. 
There is the further important saving in the 
breakage of globes, which often is caused 
by the sudden shifting of the arc in the 
double carbon lamp. Twin carbons, con- 
sisting of two cylindrical pencils placed 
parallel and in close juxtaposition to each 
other, and connected by a web throughout 
their entire length, have of late been in- 
troduced, and when in use the arc alter- 
nates between the different pencils com- 
prising the upper and lower twin carbons. 
A test of these carbons, made principally 
with a view of determining the life and 
lighting quality, gave unsatisfactory results 
in the following particulars. It was ob- 
served that the duration of a burning for a 
given weight of material was not near equal 
to that which could be obtained with the 
same amount of material in a single cylin- 
drical pencil. This I attribute to the more 
rapid disintegration of the turn carbon, re- 
sulting from the very frequent heating and 
cooling of each member; indeed, this is 
found to be true of two carbons where ar- 
ranged as in the Day lamp, or so that the 
arc alternates frequently between the dif- 
ferent sets, and there is quite a noticeable 
difference in consumption of carbon for a 
given duration of lighting, as compared with 
an ordinary single carbon of the same 
diameter burning without interruption. 

Another undesirable feature of twin car- 
bons is the shadow cast by the non-burning 
members, which, while it may not be dis- 
agreeably noticeable when the lamp is pro- 
vided with an open globe, most certainly 
operates to reduce the total output of light. 

It may be argued that the main item of 
expense in the manufacture of carbons does 
not lie in the material, and the fact that 4 
inch carbons cost so little more than } inch 
would bear out such a position, and I have 
merely mentioned the fact of the rapid dis- 
integration and burning away of the turn 
carbons by way of explanation. 

ae aa 
The Latest Figures. 

Whipple’s Reports, for September, 1891, 
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Prof. Edward Weston, of Newark, N. J., 
is convalescing from a rather serious illness 
of several weeks’ duration. 

M. Paul Le Brun-Aragon, a noted Paris- 
ian dealer in platinum, was recently the 
guest of Mr. C. O. Baker, Jr., at the New 
York Electric Club. 

W. B. Pearson, of Chicago, agent for the 
Ball & Wood Company, was a recent New 
York visitor. He is nearly as large now as 
his old friend Chas. D. Shain, of the Edison 
General Electric Company. 

Mr. M. C. Sullivan, who has lately left 
the ranks of the journalists to engage in 
business for himself, was at Montreal, re- 
newing old friendships and receiving the 
well-wishes of his many friends in the elec- 
trical field. Mr. Sullivan is one of the en- 
terprising young men in this business, and 
the line which he is to engage in is an en- 
tirely new and novel branch of electrical 


manufacture. Although Mr. Sullivan is no 
longer one of the newspaper men, his many 
old friends and associates wish hin every 
possible measure of success. 


— ome —— 

‘‘Engineers’ Manual and Directory of 
Steam Specialties,” has been received from 
The J. N. Mills Publishing Company, New 
York. This little book contains valuable 
hints and rules for the management and care 
of steam boilers, besides being a useful di- 
rectory. 
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